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THE GATLING GUN FOB POLICE FATBOL SEBVICE. 

The latest model of theGatlinggun, shown In the ac- 
companying. illustration, has been given the name of the 
" Police gun," from its admirable adaptation for police 
or mounted service, for guarding railway trains, banks, 
or safe deposit institutions, or for use on vessels, yachts 
or boats. Its weight is but 74 pounds, so that it can 
be carried if necessary by a single man, or, with all 
accessories for the field, on a single animal. It has six 
barrels, and the feed is positive, enabling it to be flred 
at the rate of 800 shots per minute at all angles of ele- 
vation and depression. When set up in the back part 
of a patrol wagon, and served by two or three men, it 
is designed to do more effective work in dealing with a 
mob or in dispersing rioters than could be accomplished 
by a whole company of infantry. In the patrol wagon 
is also carried a supply of ammunition, and a tripod 
on which the gun may be mounted, for service out of 
the wagon. 

This latest type of a rapid firing weapon retains the 
individuality of the Gatling gun, its revolving locks 
and barrels enabling perfect continuity of loading and 
firing, and giving it great power of rapid and prolonged 
action. The locks and barrels all revolving together, 
and the barrels being discharged one at a time as they 
rotate, there is absolutely no trouble from heating. 
The Gatling gun has been subjected to the most severe 
tests by the government officials, and many guns of 
this type are now in use in the navy, whera it is con- 
sidered a very powerful weapon for repelling attacks 
and for general fighting work at close quarters, as, no 
matter how long the firing is continued, the barrels do 
not become heated or fouled so as to be unfitted for 
use, or the firing mechanism deranged. 

An electric firing mechanism for the Gatling gun 



was not long since tested under the direction and in- 
spection of officials of the United States navy depart- 
ment. The electrical apparatus was attached to the 
barrel of the gun so as to move with it, while it was 
so disposed of as not to interfere with the elevation or 
depression of the gun. By the use of the electrical ap- 
paratus the gun is fired automatically at a rate of 
speed, for a piece often barrels, of 1,500 discharges per 
minute and upward. If the electrical apparatus be- 
comes disabled, or its connections are severed, a handle 
can be connected in a few seconds, by which the gun 
may operated by hand, as shown in the picture, the 
ten-barrel gun being capable of discharging 1,200 
shots per minute when operated by hand. 

Improvements calculated to add to the efficiency of 
the Gatling gun in every field have for years been the 
special study of Dr. R. J. Gatling, the inventor of this 
well known type of machine guns. The manufacture 
of the gun in its various styles is carried on by the 
Gatling Gun Company, at Hartford, Conn., U. S. A. 



Ancient Ruins In Africa. 

At a recent meeting of the Royal Geographical So- 
ciety, Mr. Theodore Bent read before a large audience 
a paper on his recent exploration among the Zimbabwe 
and other ruins. The paper. Nature says, was one of 
great interest. Mr. Bent said that, with his wife and 
Mr. Robert Swan, he went to Mashonaland primarily 
to examine the ruins of the Great Zimbabwe. These 
ruins, so named to distinguish them from the numerous 
minor Zimbabwes scattered over the country, were sit- 
uated in south latitude 20° 16' 30" and east longitude 
31° 10' 10", at an elevation of 3,300 feet above the sea 
level, and formed the capital of a long series of such 
ruins stretching up the whole length of the west side 



of the Sabse River. They covered a vast area of 
ground, and consisted of the large circular building on 
a gentle rise with a network of inferior buildings ex- 
tending into the valley below, and the labyrinthine 
fortress on the hill, about 400 feet above, naturally 
protected by huge granite bowlders, and a precipice 
running round a considerable portion of it. Mr. Bent 
gave a minute description of the ruins, drawing at- 
tention to evidence that their ancient inhabitants 
must have been given to the grosser forms of native 
worship. Perhaps the most interesting of their finds 
in one portion were those in connection with the man- 
ufacture of gold. Mr. Bent held that the ruins and the 
things in them were not in any way connected with 
any known African race ; the objects of art and the 
special cult were foreign to the country altogether, 
where the only recognized form of religion was, and 
had been since the days when the early Portuguese 
explorers penetrated into it and El Masoudi wrote, 
that of ancestor worship. It was also obvious that the 
ruins formed a garrison for the protection of a gold- 
producing race in remote antiquity. So we must look 
around for such a race outside the limits of Africa, and 
it was in Arabia that we found the object of our 
search. All ancient authorities speak of Arabian gold 
in terms of extravagant praise. Little, if any, gold 
came from Arabia itself ; and here in Africa gold was 
produced in large quantities, both from alluvial and 
quartz, from the remotest ages. A cult practiced in 
Arabia in early times was also practiced here ; hence 
there was little room for doubt that the builders and 
workers of the Great Zimbabwe came from the Arabian 
peninsula. He had no hesitation in assigning this 
enterprise to Arabian origin, and to a pre-Moham- 
medan period. 
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ACETATE OF SODA WABHERS AND CAUSTIC SODA] 
STEAU BOILERS. 

In France acetate of soda has received an extensive 
application by railroad companies for the purpose of 
supplying foot warmers. The principle on which it 
operates and even its true functions are not generally 
understood. 

Sodium acetate is used in the class of foot warmers 
and similar devices as a factor in the storage of heat. 
If a brick is warmed in an oven, it represents a source 
of heat which will supply a greater or less quantity in 
proportion to the degree of heat which has been im- 
parted to it. A bottle of hot water is of the same cate- 
gory. The weight of the substance heated, its tem- 
perature, and its specific heat determine the quantity 
of heat which is absorbed and will be given out. 

In sodium acetate a fourth element enters into the 
problem. It is a solid crystalline salt, having three 
molecules of water of crystallization. It possesses the 
property of dissolving at a boiling temperature in one 
part by weight of water. If allowed to cool, most of it 
crystallizes out, leaving about one-third still in solution 
in the mother liquor. If the apparently dry salt is 
heated, it liquefies in its water of crystallization, what 
is practically a fusion of the salt resulting. If kept in 
this state of fusion in an open vessel, the water gradu- 
ally evaporates and the salt becomes anhydrous. 

The melting of the crystals occurs at a comparatively 
low temperature. The fusion begins at 136° p., and at 
167° P. is complete. As this fusion involves the conver- 
sion of a body from the solid into the liquid state, a 
large number of heat units are ^sorbedin the process; 
in other words, a large quantity of heat is rendered 
latent. This heat is given off during the solidification 
of the material. 

The method for its use consists in packing cases of 
convenient size and shape for foot warmers and other 
purposes, as desired, with ihe salt. These cases should 
be closed. Placed for a short time in boiling water, the 
temperature of liquefaction is soon attained, and the 
salt remains practically at that temperature until 
melted. The action, though not so definite as regards 
the point of fusion, is identical with that of the water of 
melting ice, which cannot pass 32' P. as long as any solid 
ice remains. The case of melted acetate is now charged 
with latent as well as sensible heat. In use the salt 
gradually solidifies, but as it does this maintains its 
temperature of fusion approximately until it is solid. 
Then the loss of sensible heat begins and it rapidly 
cools. 

The last described action is again comparable to that 
of water freezing. As long as liquid water remains in 
a vessel the temperature, except under special condi- 
tions, cannot fall below 33° P. In the case of sodium 
acetate, the temperature cannot go much below 136' 
P. until the whole mass is solidified. 

When a brick or a metallic slab is used for a foot 
warmer, the low specific heat of the material renders it 
ineffective in proportion to its weight. Hot water, on 
the other hand, is effective, because of its high specific 
heat, but is too bulky. The sodium acetate seeing to 
avoid both difficulties. 

This use t)f the above salt must not be confounded 
with the application of caustic soda or sodium hydrate 
for the generation of steam. In the latter application 
a direct chemical act of combination is utilized. Water 
has a strong affinity for sodium hydrate, and unites with 
it with the production of heat. A parallel case is seen 
in the uniting of water with quicklime, the heat pro- 
duced in which operation is familiar to all. The 
" caustic soda boiler " as it is termed has melted caustic 
soda surrounding its water chamber. This is neces- 
sarily hot when introduced, so that steam is at first 
generated by the sensible heat. The exhaust steam 
from the engine is blown into the caustic soda. This, 
by its combination with the sodium hydrate, generates 
additional heat. The process goes on until the caustic 
soda solution becomes so weakened by the water 
absorbed that it ceases to respond enough to be effect- 
ive in maintaining the steam pressure in the boiler. 

The caustic soda boiler has been successfully tried in 
the form of locomotives for tramways, tunnels, and in 
a submarine torpedo boat. It is evident that its ad- 
vantage in not exhausting the oxygen of the air renders 
it peculiarly adapted for such purposes. Up to the 
present time it has been used very little. 



length ; two are 2,800 miles long, the Mackenzie in 
British America and the Platte in South America. 
The Rio Bravo in North America, the Rio Madeira in 
South America, and the Niger in Africa are each 3,800 
miles from end to end. The Arkansas River just comes 
inside of this 3,000 mile limit. Ten of the great rivers 
of the world are over 1,000 and under 3,000 miles in 
length. Three of these are in North America, the Red 
River 1,530, Ohio 1,480, and the St. Lawrence 1,450. 
South America has also three in this list, the Rio Negro 
1,650, Orinoco 1,600, and the Uruguay 1,100 miles. Asia 
has three in the same list, the Euphrates 1,900 miles, 
and the Tigris and Granges, each of which is about 
1,300 miles. In the group of great rivers, the St. Law- 
rence is the most remarkable. It constitutes by far 
the largest body of fresh water in the world. If we 
include the great lakes and tributary rivers, with the 
St Lawrence system, as they cover about 73,000 square 
miles, the aggregate represents not less than 9,000 solid 
miles of water. The unthinkable size of this mass may 
be better comprehended when we consider the figures 
of Professor Cyrus C. Dinwidde, who says that it would 
take over forty years for this entire mass to pour over 
Niagara at the computed rate of 1,000,000 cubic feet 
per second. 



Great Bodies of Fresli Water. 

Geographers claim that there are twenty-five rivers on 
Ihe globe which have a total length each of over 1,000 
miles. Of these, two, the Mississippi from the source 
of the Missouri in the Rocky Mountains to the Eads 
jetties, and the Amazon from the source of the Beni 
to the isle of Marajo, are over 4,000 miles in length. 
To be exact, the former is 4,800 and the latter 4,029 
miles from the source to the places where their waters 
are mingled with those of the ocean. Pour claim a 
total length of over 3,000 and under 4,000. They are the 
Yenisei in Asia, length 8,580; the Kiang, Asia, length 
3,900 ; the Nile, Africa, 3,340; and the Hoang-ho, Asia, 
which is 3,040 miles. Seven streams on the globe are 
under 8,000 and over 3,000 miles in length, the Volga in 
Russia and the Amoor in Asia each being 3,500 mUes in 
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Indigo. 



The chief source of natural indigo is the various spe- 
cies of Indigofera, especially Indigofera tinctoria, 
which are cultivated in India, China, and South Amer- 
ica. It is also contained in European woad (Isatis 
tinctoria) and a few other plants, the cultivation of 
which for the production of indigo was a flourishing 
industry from the ninth to the sixteenth century, and 
further, one which, thanks to the decrees of the ruling 
powers in England, Prance, and Germany, was the 
cause of delaying the introduction of the " devouring 
devil's color," as the Indian indigo blue was formerly 
called. The cultivation of European woad is to-day 
almost an extinct industry, although up to the com- 
mencement of the seventeenth century it was a source 
of considerable revenue both in Prance and Germany. 
The color is not contained in the free state in these 
plants, but as what is called a glucoside, to which the 
name of indican has been given. In this glucoside 
the indigo is held in combination with a kind of sugar 

glucose — which former undergoes decomposition un- 
der certain well defined conditions with the separation 
of indigo blue. It is the Indigofera plants of India, 
China, and South America, especially the first of these, 
from which the color is now prepared. The method 
of its preparation is very simple, although considerable 
attention is paid to the treatment of the soil previous 
to the planting of the seeds. Ten to fourteen days 
suffice for the first appearance of the shoots above the 
soil, afterwhich they continue to grow rapidly. Shortly 
before flowering, or about three months after sowing, 
the plants are cut off close to the ground, and are then 
ready for extracting the color. After cropping the 
plants are again allowed to grow until they are suffi- 
ciently mature to admit of a second cutting. Occa- 
sionally a third and even a fourth crop is made, but 
each of these contains successively less and less of the 
indican. The cut plants are at once placed in large 
stone cisterns or fermenting vats, called " sleepers," 
where they are covered with water, and kept in posi- 
tion by means of boards and heavy stones. 

m *% * m 

Overeating vs. Overivorlc. 

An abuse that tends to the injury of brain workers 
is excessive eating. A writer in the Medical mir- 
ror recalls to mind several active brain workers who 
suddenly broke down, and fancied that it was due to 
brain fatigue, when, as a matter of fact, it was due to 
overstuffing of their stomachs. The furnace connect- 
ed with mental machinery became clogged up with 
ashes and carbon in various shapes and forms, and as 
a result disease came, and before the cases were fully 
appreciated, a demoralized condition of the nei'vous 
systems was manifested, and they laid the flattering 
unction to their souls that they had indulged in mental 
overwork. Hard work, mental or physical, rarely ever 
kills. If a mild amount of physical exercise be taken, 
and a judicious amount of food be furnished, the bow- 
els kept open in the proper manner, the surface pro- 
tected with proper clothing, and the individual culti- 
vates a philosophical nature and absolutely resolves to 
permit nothing to annoy or fret him, the chances are 
that he can do an almost unlimited amount of work 
for an indefinite length of time, bearing in mind al- 
ways that when weariness comes, he must rest, and 
not take stimulants and work upon false capital. The 
tired, worn-out slave should not be scourged to addi- 
tional labor. Under such stimulus, the slave may do 
the task, but he soon becomes crippled and unfit for 
work. The secret of successful work lies in the direc- 
tion of selecting good, nutritious, digestible food, tak- 
en in proper quantities, the adopting of regular 
methods of work, the rule of resting when pronounc- 
ed fatigue presents itself, determining absolutely not 
to permit friction, worry, or fretting to enter into his 
life, and the cultivation of the Christian graces, 
charity, patience, and philosophy. 
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Tlie Present Sun. Spot. 

Mr. Christie, the Astronomer Royal, informed the 
representative of the liondon Globe that this is the 
largest spot yet photographed at the Greenwich Ob- 
servatory (where the sun has been regularly and sys- 
tematically photographed since 1873), and that the 
greatest attention has been paid to it, with a view to 
clear up, as far as possible, moot points with regard to 
the cause, periodicity, and, perhaps, even more par- 
ticularly, the magnetic disturbance which these spots 
bring about on this earth. Some excellent photographs 
have been secured, but, unfortunately, on several days 
the sun was obscured, and until photographs are re- 
ceived from India or Mauritius the investigation can- 
not be regarded as complete. However, the informa- 
tion which Mr. Christie has obtained is of the greatest 
interest and value. In the first place, the spot is found 
to be composed of two nuclei, very black, surrounded, 
as usual, by a penumbra, or fringe, and with several 
smaller ^nuclei connected with it. Occupying as it does an 
area of about j^^ of the face of the sun as we see it, the 
"spot" — still to speak of it in the singular number — is 
plainly shown on the negatives taken at the observatory; 
photographic plates ten inches square being used, and 
the solar diskbeingeight inches in diameter. Without, 
therefore, the aid of a magnifying glass the unusual 
size and importance of the spot are at once evident. 
But it is when the negative is placed under the micro- 
scope and accurately measured that the details of its 
size become more striking, for it is found that, while its 
greatest length is about 100,000 miles, and its greatest 
breadth 60,000 miles, the whole group extends over 
150,000 miles. 

Asked as to what was the cause of these spots, Mr. 
Christie said that there had been several theories 
framed to account for the phenomenon, but none that 
were entirely satisfactory. There were those, for in- 
stance, of Paye, Secchi, and Lockyer. The theory of 
the last named was that the spots are caused by a bom- 
bardment of meteoric matter falling into the sun, and 
causing a great " splash." The nucleus, as the dark 
part is called, is cold, and is at a lower level than the 
general surface of the sun ; while around the spot are 
generally seen what are called faculm, part of the sun's 
surface which are raised up. Often by means of the 
spectroscope can be traced moving masses of molten 
matter surging round and over the nucleus. The ap- 
parent movement of the spot across the face of the sun 
is, of course, the movement of the sun itself carrying 
the so-called spot with it. On these points Mr. Christie 
was careful to state that all is conjecture ; and he 
pointed out, as an objection to Mr. Lockyer's theory, 
that while the spots never appear far from the sun's 
center, the nearer the spot is to the solar equator the 
faster it appears to move ; a spot at the extreme limit 
from the equator taking two days longer to complete 
the circuit than one near to it. What he was able to 
speak more positively upon from the records at the ob- 
servatory was the characteristics of the spots as they 
have been observed. In this connection a very valua- 
ble series of diagrams'have been prepared by Mr. Ellis, 
both from the observations'! since 1873 and from the 
records prior to that year, showing not only that the 
magnetic disturbances have been coincident with the 
appearance of the spots, but that the intensity of the 
disturbance has been in exact ratio with the size of the 
spot. They further show that the "spottiness " of the 
sun reaches its maximum every eleven years, dying 
gradually down to its minimum of absolute freedom 
from spots, and as gradually increasing. There was, 
for instance, a minimum in 1878 and a maximum at the 
end of 1882 or the beginning of 1883. Then, again, 
there was a minimum in 1889, since which year the 
number and frequency of the spots has been increasing. 
It is a notable fact that when there are the fewest spots 
they come near the equator, but when a fresh cycle be- 
gins the spots appear in higher latitudes — about 35° or 
so from the equator, though never appearing at a 
greater distance than 40°. 

These are the solar phenomena in connection with 
the spots. The terrestrial magnetic phen(5mena are 
equally striking, the magnetic storms or disturbances 
being of great extent — amounting to several degrees in 
the deviation of the compass. In the present instance, 
soon after the spot had passed the central meridian, 
there was a great magnetic disturbance from noon on 
Saturday to noon on Sunday, and that was accom- 
panied by aurora on Saturday night. During this 
period both the movement of the needle to the north 
and its attraction to the earth showed a great disturb- 
ance. This has been fixed by the recording instru- 
ments at Greenwich, which work in this way. In the 
point of the magnetized needle is a small mirror, which 
reflects light upon sensitized paper. Ordinarily, there- 
fore, there is on the paper, which revolves on a drum, a 
continuous line, which shows that the needle has been 
quiescent. But when the magnetic disturbance of 
Saturday set in, instead of a straight line there was re- 
corded a series of zigzag lines, showing that the needle 
was darting from one side to the other to such an ex- 
tent as to get off the paper — some four or five inches in 
width — on both sides, many times, and exactly the 
same results were found in the register of currents pass- 



ing through the earth. The matter of interest now, 
said Mr. Christie, is to discuss what is the connection 
between the sun spots and these extraordinary mag- 
netic disturbances. There are now three or four mark- 
ed cases on record of large spots on the sun being coin- 
cident with these disturbances on the scale experienced 
during the past few days ; but while there are no cases 
of a large spot being seen without magnetic disturb- 
ances being felt, there are cases in which the latter 
have been experienced without sun spots being visible. 
This might be urged as upsetting the theory ; but we 
only see what is going on on one side of the sun, and it 
is very possible the spot was "on the other side;" so 
that the absence of a visible spot cannot be held to 
prove that there is nothing on the sun causing the dis- 
turbance. 



Xlie Screw Propeller* 

BY SAMUEI, NOTT, C.E. 

In these days of high art in using steam power it is 
interesting to call to mind the day of small things, 
within the memory of thousands of people now living. 
I find a few notes on this subject in an unexpected 
quarter, namely, in Bishop Heber's travels in India, 
which he made tediously by sail on the sea, by oar, 
setting pole, and sail on the rivers, and, on land, by 
palanquin, horse, and elephant, through sections now 
long traversed by railroads. His notes are the more in- 
teresting, because he was a good man and a keen ob- 
server — " a godly gentleman and a great lover of learn- 
ing," as was said of John Harvard, the founder of Har- 
vard College, by one of his contemporaries. Nothing 
escaped the keen eye and attention of the bishop. He 
visited the King of Oude in 1834, and the king talked 
about steam vessels, speaking particularly of a new way 
of propelling ships by a spiral wheel at the bottom of 
the vessel, which an English engineer in his pay had 
invented ; and in a letter dated at Calcutta on Decem- 
ber 14, 1835, he says the steamboat long promised from 
England, the Enterprise, is at length arrived, after a 
passage of nearly four months. Here we have an ac- 
count of one of the earliest experiments with the screw 
propeller, made by an East India king living away up 
in the interior ; and of the first steamer by the Cape of 
Good Hope to India. 

The late John Ericsson, whose remains were not long 
ago borne to his native Sweden by a United States 
ship of war, in consideration of his invaluable services 
in the late war, was the man of all others to persevere 
in making the screw propeller A power throughout the 
world. Previous to 1839 Ericsson tried unsuccessfully 
to introduce it in England, and came to the United 
States. In 1840 the English woke up, and the propeller 
came rapidly into use in England. In 1841 the Prince- 
ton was built by our own government, and was the 
first vessel with a screw propeller in this country. - The 
introduction of the propeller was slow for ten or fifteen 
years, but now for more than fifteen years it has been 
the only mode of propulsion used on sea-going steam 
vessels and tug boats. There is no more animating 
and impressive sight in busy harbors and on busy rivers 
than to see the lively tug boats darting about, towing 
the largest ships with ease ; and it is hard to realize 
that even in Boston harbor, for instance, there were no 
regular tug boats until, mainly through the continued 
efforts of John Ericsson, the screw propeller came into 
general use. Truly, ' ' Peace hath her victories, as well 
as war. " — The Locomotive. 



A Wonderful Star that No man Has ¥et Seen. 

The many wonderful discoveries in astronomy re- 
cently made by the aid of photography have seemed to 
leave the older methods of astronomical investigation 
far in the rear. But just now Mr. S. C. Chandler, of 
Boston, has made what may be called a discovery by 
the aid of mathematical methods, recalling the achieve- 
ment of Leverrier and Adams in the detection of Nep- 
tune fifty years ago. There is in the northern sky a 
star known as Algol, which the sharp-sighted Arabs 
who discovered its variations in light called the demon 
star. Every two days twenty hours and forty-nine 
minutes this star suddenly begins to fade, and con- 
tinues to grow fainter for three or four hours, at the 
end of which it has sunk from the second to nearly the 
fourth magnitude. After remaining thus for a few 
minutes it begins to brighten, and in the course of 
three or four hours more regains its former brilliancy. 
Within the past few years it has been discovered that 
there is a huge dark body revolving around Algol at a 
distance of some three million miles, and to this phe- 
nomenon the variations in Algol's light are due. At 
regular intervals this dark companion star comes into 
the line of sight between Algol and the earth, and thus 
partially eclipses Algol, cutting off, perhaps, five-sixths 
of its light. 

These stars, Algol and its strange non-luminous com- 
rade, are of great size, Algol itself being more than 
eleven hundred thousand miles in diameter, while the 
diameter of the dark body that circles around it is 
eight hundred and forty thousand miles. 

Mr. Chandler, meditating on certain irregularities in 
the motions of Algol and its companion, suspected that 



they might be due to the presence of another invisible 
star in their immediate neighborhood. He carefully 
compared the observations back to the time of Good- 
ricke, more than a hundred years ago, and pursuing a 
mathematical method similar to that which resulted 
in the discovery of Neptune through the effect of its at- 
traction on Uranus, he arrived at the conclusion that 
such another star must actually exist. According to 
his conclusion this mysterious body is far more [mas- 
sive than either Algol or its companion, but does not 
give forth any perceptible lighi, and it forms a center 
of attraction around which both o/ the other stars re- 
volve in a nearly circular orbit, in a period of one 
hundred and thirty years. Mr. Chandler's theory 
seems to fit in well with the observed irregularities of 
Algol. He remarks, moreover, that there are several 
other stars known to astronomers to be variable 
which evidently have one or more dark companions 
like those of Algol. 

It is natural to inquire what is the nature of these 
mysterious dark bodies existing in the neighborhood 
of bright stars comparable in brilliancy with our own 
sdn, and evidently obeying the same law of gravita- 
tion that prevails in our solar system. The primary 
distinction between a sun and a planet is that the for- 
mer glows with a brilliant light of its own, while the 
planet, having been encrusted with a solid and opaque 
shell, only shines by the reflected light which it re- 
ceives from its sun. The dark companions of Algol 
may then be regarded as in the planetary condition, 
at least so far as the question of luminosity is con- 
cerned. But they differ widely from any of the planets 
of our system in their great size as compared with the 
sun in whose neighborhood they circle. That com- 
panion of Algol, which by its eclipsing effect produces 
the variation in the light of the star, is not very far 
inferior in size to its bright comrade, while the greater 
dark body, whose existence seems to be demonstrated 
by Mr. Chandler's investigations, greatly exceeds them 
both in mass. Here, then, if we choose to adopt the 
idea that this great invisible orb around which Algol 
revolves is a planet in our sense of the word, we have a 
world which is the center of motion for the sun that 
illuminates it. This is going back to the old pre- 
Copernican idea of the earth as the center jf the solar 
system, having the sun as its satellite. Such a system 
seems unnatural, if not impossible, because the ordi- 
nary laws of the radiation of heat require that a large 
body, other things being equal, should cool down from 
the solar to the planetary condition later than a 
smaller body. But it would seem that in the Algol 
system, for some reason yet to be discovered, the most 
massive member of the system has parted with its 
light and heat far earlier than one of the satellites re- 
volving around it. 

If it should prove to be true, as Mr. Chandler sug- 
gests, that there are other, and perhaps many other, 
systems similar to that of Algol, then we shall simply 
have additional evidence of the great variety that ex- 
ists in the arrangements of the stellar universe. There 
really is no reason why we should take our own solar 
system as an invariable type to which all the other 
systems throughout space must correspond. It might 
be suggested that in the case of such a system as that 
of Algol, all the bodies belonging to it have long since 
become extinct throuf^h the operation of those laws of 
cosmical evolution which seem to be manifested in the 
universe at large as well as in our own planetary system, 
and that through some such cause as a collision one of 
the minor bodies of the s'^stem has again been brought 
to a luminous condition. 

But there is no end of j speculation when we try 
to interpret the wonderful discoveries with which 
the astronomy of our time is continually surprising the 
world. — New York t^nn. 



Tlie magnetic Properties of Oxygen. 

Commenting on Prof. Dewar's recent experimental 
verification of the magnetic properties possessed by 
liquid oxygen, M. Guillanme points out, in Z,'' Industrie 
Electrique, that if we accept the values found by 
Edmond Becquerel for the magnetic constant of oxy- 
gen, it ought, when in the liquid state, and in a field 
of medium strength, to possess a magnetic moment per 
cubic centimeter one third of that of iron, and a mag- 
netic moment per gramme twice as great as that of 
iron ; so that the strange conclusion is forced upon us 
that oxygen is the most magnetic of substances. M. 
Guillaume also points out that liquid oxygen might be 
made to give a faithful and delicate representation of 
the distribution of the lines of force in a magnetic field, 
the liquid being heaped up in the strong places. 



Messrs. Escheb, Wyss & Co., Zurich, Switzerland, 
received a first of prize £200, and Messrs. Ganz & Co., 
Buda-Pesth, Prof. A. Lupton, Leeds, and Mr. J. Stur- 
geon, Birmingham, England, received second prizes of 
£150 each, for projects for hydraulic development, pre- 
pared last summer, for the commission of the Niagara 
Falls Power Company. It will be remembered that 
none of the projects presented were approved and ac- 
cepted in their entirety by the commission. 
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A SPEAKING TUBE AND EABIFHONE, 
The accompanying illustrations represent the practi- 
cal working of an extremely simple improvement in 
speaking tubes, the mouth piece being provided with 
an attached ear piece, whereby messages may be more 
conveniently received and transmitted. This improve- 
ment has been patented by Mr. Frederick Schlucht- 
ner, of No. 2661 Atlantic Avenue, Brooklyn, N. Y. 

One of the pictures shows the improvement in use in 
the hallway or vestibule of a house, another repre- 
senting its employment in a factory, where the differ- 
ent floors are thu.s held in communication with the 
office. The moutli piece may be of the usual form, 
but the tube in front of the whistle has an opening at one 
side, surrounded by a tube leading into an attached flex- 
ible tube, at the end of which is an ear cup. The branch 
tube leading from the side opening, in front of the 




SCHLUCHTNER'S SPEAKING TUBE-USE IN A 
VESTIBULE.j 

mouth piece, leads backward at a slight angle from the 
main tube, and the branch tube is also made tapering, 
the flexible tube being secured to its smaller end. 
When a person blows into the speaking tube, the air 
exerts its full force upon the whistle in the usual way, 



not being diverted into the branch tube. In like man- 
ner, in speaking into the tube, the voice is projected 
forward in the usual way; but one can likewise hear 
the return message without change of position, the 

voice in this case 
being diverted 
into the branch 
tube, and thence 
through the flexi- 
ble tube to the 
ear cup, so that a 
conversation may 
be carried on 
without constant- 
ly changing the 
end of the tube 
from the mouth 
to the ear, and 
vice versa. A fork 
supports the ear 
cup when the 
mouth piece is 
not in use. 

This invention 
has also been pa- 
tented in Canada, 
Germany, Austria, Italy, 




DETAILS OF SPEAKING TUBE. 



to the low pressure cylinders, passes through two re- 
ceivers, also jacketed with steam at boiler pressure. 
There are thus six jackets to be drained — viz., four cy- 
linders and two receivers — and the makers, believing 
that the efficiency of jackets is largely dependent on the 
thoroughness with which they are kept clear of water 
and air, have devoted considerable attention to this 
problem. In the present engines the jackets are drained 
in series, the combined drain water from all passing 
into a receiver, which, standing on the engine room 
floor, and being provided with pressure and water 
gauges, gives the attendant a much better chance of 
keeping the jackets efficiently drained than where each 
jacket has its own trap placed out of sight under the 
floor, and too often out of mind. The engine is pro- 
vided with very complete lubricating appliances, in- 
eluding oil pumps for the crank shaft bearings, and 
with indicating gear for all the cylinders. The power 
of the engine is transmitted by a steel spur wheel 
bolted to the fly wheel, but which was not in position 
at the time the photograph was taken from which our 



England, France, Belgium, 
Switzerland, and Spain. 



SUBFACE CONDENSING TRIPLE EXPANSION HILL 
ENGINES. 

The engines which we illustrate have recently been 
constructed by Messrs. Hick, Hargreaves & Co., Soho 
Ironworks, Bolton, for a cotton mill belonging to the 
Kampenhofs Aktiebolag, Uddevalla, Sweden, to take 
the place of a pair of Woolf beam engines supplied by 
the same makers about thirty-five years ago. We 
are indebted to Industries for our engraving and the 
following particulars: The new engines are horizontal, 
and of the four-cylinder double-tandem type, the high 
and one low pressure cylinder working on one crank, 
and the intermediate and the other low pressure cy- 
linder on the other crank. The high pressure cy- 
linder is fitted with the makers' well known Inglis & 
Spencer's Corliss gear, the intermediate pressure cy- 
linder with a piston valve, and the two low pressure 
cylinders with plain slide valves. All the cylinders 
are jacketed with steam at boiler pressure, and are 
lagged with composition and felt, cased with planished 
steel. The steam on its way from the high pressure to 
the intermediate pressure cylinder, and from the latter 




SCHLUCHTNER'S SPEAKING TUBE-USE IN A 
UANUFACTOBY. 

engraving is made. The surface condenser is of the 
marine type, the water making two passes through 
Muntz metal tubes fitted in Muntz metal tube plates, 
and packed with " Hall " joints. To the condenser are 
attached the air, circulating, feed, and jacket drain 




lEIFLE EXPANSION SUEFACE CONSENSIN& MILL EN&INES. 
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pumps, all four being worked by levers of the piston 
rod of the intermediate pressure cylinder. 

The boilers for supplying steam — which are two in 
number, of the Lancashire type, with a 120 pipe econ- 
omizer — were supplied by the makers of the engine. 
The following are the principal particulars of the 
plant : 

Engines. 

High-pressure cylinder 13 in. 

iDtermediate-preesure cylinder 20 in. 

Low-pressure cylinders (two) 31 in. 

Stroke 36 in. 

Steam pressure 160 lb. 

Indicated horse power. 325 

Air pump, single acting 121n. 

Circulating pump, single acting lOin. 

Cooling surface in condenser 610sq.ft. 

Boilers (two). 

Length of shell 28 ft. 

Diameter of shell 7 ft. 6 in. 

Diameter of Hues 3 ft. 

Test pressure S50 lb. 

Messrs. Hick, Hargreaves & Co. are well known 
makers of large high class engines, such as are re- 
quired for cotton mills for which large power, steady 
driving and economy are demanded, and have in one 
year, we are informed, turned out about 35,000 L h. p. 
of such engines, with the corresponding boilers and 
mill gearing. 

^ 4 » > » ■ 

A GRAIN SCOVRBE, FOIISHEB, AND SEFABATOB. 

The illustration represents a machine having an 
upper fixed and a lower revoluble screen between which 
the grain is fed centrally and passed out peripherally, 
a suction fan forcing a current of air through the 
screens, whereby the grain is thoroughly scoured and 
polished, the screenings and other impurities being at 
the same time separated from the grain. By 
means of an inlet chute the grain is passed 
through a central feed opening in the middle 
of the upper screen, there being a feed screw 
arranged upon the vertical shaft in the feed 
opening to press the grain coming down the 
chute into and between the two screens. The 
lower end of the vertical shaft on which the 
lower screen is mounted is set in a step sup- 
ported at its ends on springs, whereby the scour- 
ing disks will be self -adjustable when the stream 
of wheat is not regular, hand wheels being pro- 
vided to enable the miller to adjust the ma- 
chine while in motion to scour hard or light. 
The grain is discharged from the peripheries of 
the screens into an annular receptacle into 
which extend wings on the under side of the 
rim of the lower screen, whereby the grain is 
forced upward on the outer wall of the recep- 
tacle, finally passing over the edge upon an in- 
clined flange extending into an annular casing 
supported on the main frame. The grain is 
thence discharged upon another inclined flange, 
and falls through into a discharge channel in 
which operate wings secured on a spider rotated by the 
central shaft, the channel having an outlet chute 
through which the scoured and cleaned grain is dis- 
charged. A suitable suction fan with fan wheel is 
secured on the vertical shaft centrally in the top' of the 
casing, and the air current through the separating 
chamber, as shown by the arrows, is regulated by a 
ring with slotted holes working over similar holes in 



tical use a suflBcient time to demonstrate that it runs 
with comparatively small power to do excellent work, 
and it is not expensive to build. The invention forms 
the subject of a patent issued to Mr. George E. Rus- 
sell, deceased, and further information relative thereto 




Fig. 1.-AUT0MAT0N EEFBE8ENTIN6 A JUGOLEB 
FLAYING WITH BALLS. 




BUSSELL'S GBAIN SCOITBEB AND SEFABATOB. 

the outer casing, all the air holes being closed and 
opened at the same time alike all around the machine. 
The arrangement is such that the grain is subjected to 
two distinct currents of air, the first passing through 
the grain while it is being acted on by the screens and 
the second current passing up through the annular 
separating chamber. This machlDe has been in prac- 



Fig. 2 -INTERNAL MECHANISM OF AUTOMATON. 

may be had of the administrator, Mr. Charles S. Rus- 
sell, care of Hardesty Bros. , Columbus, Ohio. 

» « » > ♦ i 

A CTJBIOITS AUTOMATON. 

The automaton figured herewith has the peculiarity 
of being actuated by a simple flow of sand, and what 
renders it still more curious is that the epoch of its 
manufacture dates back to the first half of the 18th 
century. This unique piece belongs to Mr. Gaston 
Tissandier, and we have been enabled to study it in 
detail upon taking it apart in order to repair it. 

The image, clad in an oriental costume of bright 
colors and seated behind a little table, presents its 
back to a brick and stone structure of the style of 
Louis XV., painted white in front, and ornamented 
with blue and gold fillets. The structure is capped 
with a slate roof, which is itself crowned with a sort of 
belvedere. All this is of cardboard, and each ac- 
cessory object, such as the stools to the right and 
left of the automaton, the sconces with their candles, 
and the small lamp suspended in the center, is a mas- 
terpiece of patience and exactitude (Fig. 1). 

When the automaton is in motion it acts as a juggler. 
The arms rise alternately or in unison and lift the cups, 
and, at every motion, expose upon the table, first, to 
the right, a white ball, which disappears and passes to 
the left, and then, to the left, a red ball, which passes 
to the right and disappears. Then two white balls 
make their appearance upon a new motion of the cups, 
and these are changed into red ones at the -lext 
motion. 

These results are obtained as follows : Let us begin by 
removing the little belvedere that crowns the whole, 
and then fill the receptacle that we observe in the edi- 
fice with fine sand. This done, let us allow the sand 
to fall by drawing out a small strip of metal which 
closes the aperture at the bottom of the hopper, F (Fig. 
3). The sand flows in a continuous stream and causes 
the wheel, G, to revolve with great rapidity. To' this 
wheel are fixed six tappets which engage with a toothed 
wheel, J, which thus diminishes the rapidity. This 
wheel itself, provided at the back with tappets, com- 
municates through the latter a slow and continuous 
motion to the cylinder, H, which causes the automaton 



to act as follows : Opposite the cylinder there are two 
series of levers of four each, the extremities of which 
we suppose to be marked A, B, C, D and A', B', C, D'. 
The two levers, D and D j lift the arms, L, L, and the 
extremity of each of the six others is placed under a 
small strip of cardboard. Each of these strips is hinged 
by one of its extremities to the table, the other end, on 
rising, places itself just beneath the small aperture in 
the table, E. It now we examine the cylinder, B, we 
shall see that it is provided with a series of cams. A, B, 
C and A', B', C, and oppo.site these, other and smaller 
ones, D and D'. Each cam, when the cylinder revolves, 
strikes in turn one of the levers. The larger cams lift 
the levers and consequently the hinged cards, with the 
balls of different colors, and keep them lifted for some 
time, and during this period the smaller cams act 
upon the levers of the arms that hold the cups. In 
this way, the balls are in place when the arms rise, 
and do not disappear, in order to be replaced by 
others, until the arms have descended. The cams, A 
and A', cause the red balls to act, and the white balls 
are raised by the cams, C and C. As for the cams, B 
and B', they act upon strips of cardboard that merely 
support obturators for the apertures in the table. 

Such is the ingenious mechanism of this little work 
of art, which it would not be impossible to construct 
from the above data. We again state that all the parts 
of the mechanism are of cardboard, and, further, that 
the levers are formed of the very thin wire used in the 
manufacture of artificial flowers. — La ^Nature. 




Help Tor tlie Russians, 

The American steamer Indiana lately sailed from Phi- 
ladelphia with about 4,000 tons of grain and flour, 
the generous gift of the citizens of that noble 
town to the suffering people in Russia. The 
railroads transported the cargo free, and all 
who dealt with it, from truckmen and steve- 
dores down to insurance companies, rendered 
free service. This ship was soon followed by 
the steamer Missouri, from New York, carrying 
about 3,000 tons more of meal and flour to the 
famine-stricken Russians, the generous contri- 
butions of Western millers and farmers. The 
use of the steamer was also given free of 
charge, by the Atlantic Transport Line. The 
total contributions to the Russians, so far, 
reach the sum of about half a million dollars. 



AN IMFROVED LUBRICATOR. 
The accoinpanj'ing illustration represents an 
improved device designed to deliver oil upon 
moving mechanism, and esyiecially .adapted to 
be suspended above moving belts to keep 
them well oiled. It has been patented by 
Messrs. Albert A. Taylor and William C. Ed- 
wards, of Cornwall, N. Y. The lower cylin- 
drical reservoir has drip tubes on its under 
side, and connected with its opposite side is a yoke- 
like upper reservoir having at the top an inlet opening 
provided with a removable screw cap, there being eyes 
near the ends of the upper reservoir to enable the 
device to be conveniently suspended in any desired 
position. Within the lower reservoir is a cylindrical 
valve which extends the entire length of the reservoir 
and projects from its open end, fitting closely in the 
packing nut, and its outer end terminating in a head 
with a milled edge. The valve has openings register- 
ing with the ends of the yoke-like reservoir, and it 
also has perforations registering with the bores of the 




TAYLOR & EDWARDS' LUBRICATOR. 

drip tubes, the slight turning of the valve preventing 
any oil from passing through the tubes, while it may 
be so turned as to cut off entirely the supply from 
the yoke-like reservoir. The valve is preferably ad- 
justed by turning it, but it may be made to slide end- 
wise with the same effect, being readily adjustable to 
nicely regulate the flow of oil. 
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AN IMPROVED RAIN WATER CUT-OFF. 
By means of the cut-off spout shown in the Illustra- 
tion a portion of the water from the roof may be dis- 
charged into the sewer, and, after the first water has 
been run off, carrying away the accumulated dust, etc., 
the stream may be readily diverted into the cistern or 
other reservoir. The improvement has been patented 
by Mr. Edward A. King, of St. Joseph, Mo. The roof 
spout leads into a receiving chamber, preferably made 
in two sections, and provided with a lid or cover, this 








KING'S CUT-OFF SPOUT. 

chamber having two outlets in its bottom for the dis- 
charge of water to the cistern or the sewer, while the 
receiving inlet is low down in one side. All these open- 
ings are surrounded by nipples to facilitate the connec- 
tion of the pipes with the chamber. A plug or stopper 
is provided for the closing of either of the bottom out- 
lets, the stem of the plug extending up within conven- 
ient reach when the cover is removed. The first water 
■from the roof is directed into the sewer by placing the 
plug in the cistern pipe, and after the roof has been 
well washed, the plug is changed to the other opening, 
closing the sewer pipe and leaving the cistern pipe 
open, so that the clean water will pass into the cistern. 
The several parts are preferably made of terra cotta or 
otlier earthenware, to secure cheapness and durability 
of construction, and by making the receiving chamber 
in two parts it can be more cheaply made and trans- 
ported. 

Tests of Llfe-lliie Rockets. 

One of the most important tests lately held for firing 
life-line rockets by life-saving crews to disabled vessels 
was made at Craney Island, Va., under the super- 
vision of Lieut. -Commander \V. T. Burwell. The test 
was made in a twenty-mile wind. Four rockets were 
tested. Each weighed 150 pounds and was fired with 
the following results: First, 1,200 feet; second, 1,553; 
third, 1,750; fourth, 2,318. The time of flight of the 
first two was seven seconds each ; third, eight seconds ; 
fourth, ten seconds. 



Siilplional. 

In a lecture delivered at the Congress of German 
Neurologists in Baden, June, 1891, Dr. Gilbert, of 
Baden Baden, describes four cases which were treated 
In the sanatorium there. Two of the patients were under 
treatment for the sulphonal habit, as it had become a 
perf ejt mania, so much so that the absence of 
it caused symptoms similar to those experi- 
enced when overcoming the morphia habit. 
This was not the case with the other two, 
but serious symptoms were evident. Besides 
the well known injurious effects produced 
by the use of sulphonal, all the four patients 
were unable to write straightly and dis- 
tinctly. The characters were unsteady, and 
in an ascending line from left to right. 
Attention is called to the fact that although 
the effects of sulphonal are well known, still 
it is used as freely as ever. In Germany it can 
even be obtained at chemists' shops without 
medical prescription. In conclusion, when 
the use of this drug seems unavoidable, 
it is recommended that it should be prepar- 
ed as follows: Boiling water is poured on the 
dose of sulphonal, and the mixture is cooled 
by constant stirring until it is just palata- 
ble. By this means precipitation is nearly 
avoided, and the drug enters the stomach 
in a dissolved form. Thus sleep is said to be 
generally produced in from fifteen to twenty 
minutes, and the troublesome feeling of 
weariness, enervation, etc., usually experienced by the 
patient on the day following the use of sulphonal does 
not appear.- -Xa;t(;ei. 

Fifty cents per pound is now the price for alumi- 
uuui in large quantities. 



Alloy for Hearings. 

The formula used on the Pennsylvania Railroad in 
making the standard bearings patterned after alloy 
"B" is as follows : 

Pounds. 

Copper 105 

Phosphor bronze, new or scrap 60 

Tin 9?^ 

Lead 2514 

By using ordinary care in the foundry, keeping the 
metal fairly well covered with charcoal during the 
melting, it is entirely possible to get perfectly success- 
ful castings in car bearings on the above formula. The 
copper and the phosphor bronze can be put in the pot 
all at once before putting in the melting hole. The tin 
and lead should be added after the pot is taken from 
the fire. 

It is, of course, a fair question whether the introduc- 
tion of a little zinc, or possibly some other combina- 
tions of the six or eight metals commonly used for 
alloys, will not give a bearing metal much better than 
the alloy " B." All that I can say on this point is that 
alloy " B " represents the best knowledge that we have 
on the subject at present, and the whole thing may be 
summed up by saying that at present the best bearing 
metal that we know of is a copper-tin-lead alloy, con- 
taining a small amount of phosphorus, in which the 
proportions of the constituents are approximately 
those shown above. 

A satisfactory bearing metal should be of such a 
nature that it will sustain the load without crushing ; 
that it will work well in the foundry ; that" it will not 
heat readily ; that it will make the friction between 
the rubbing surfaces as low as possible, and that it will 
give the highest possible mileage with the smallest pos- 
sible loss of metal' by iwear. It is believed that the 
metal described fulfills all these requisites as well as 
any alloy now known. — Br. C. B. Dudley. 



SANITARY, VENTILATED BOOTS AND SHOES. 
Wool, hair, fur, and feathers — consisting essentially 
of the same constituents — are the natural covering of 
animals in every clime and at aU seasons. Many 
attempts have been made to popularize wool-lined 
shoes, especially for winter wear ; but in none of them 
has effectual provision been made for ventilation, 
where it is more especially needed. Consequently the 
perspiration was arrested, or retarded, or retained in 
the shoes, to obviate which the ventilated shoe was 



Wliat the Census Determines. 

One of our exchanges concludes, after studying the 
census, that probably no one who has not obtained in- 
formation on the subject . could make a reasonable 
guess at the number of places in the United States 
containing one thousand or more inhabitants. The 
guesses by the uninformed are usually from 10,000 to 
15,000, but the United States census disclo.ses only 
3,715. Moreover, there are only 3,552 that have a 
population exceeding 1,500. At the other end of the 
line the returns are no less remarkable, for there are 
only seven cities with a population exceeding 400,000. 
There is abundant room for growth in these cities and 
towns, but the places with 1,000 or more population 
already contain 41 per cent of the total population of 
the United States. The larger cities, it appears from 
the returns, are growing more rapidly than the coun- 
try at large. Thus in 1880 there were 386 places hav- 
ing 8,000 inhabitants or more, the combined population 
of such places being 23 per cent of the whole. In 
1890 there were 448 such places, containing 39 per cent 
of the whole population. 



AN IMPROVED QUILTING MACHINE. 
The accompanying cut represents a new and valuable 
attachment for all family sewing machines, as by its 
use one lady can quilt comforts, quilts, coat linings, 
dress skirts, and any other article which It is desired to 
have filled with cotton or wool. The construction is 
simple, and any one who can run a sewing machine can 
operate one provided with this attachment. The top 
of the work to be quilted is rolled up on the inside 
roller, and the lining of the goods is rolled up on the 
outside roller, the cotton or wool is laid on iVe lining. 





GREEN'S VENTILATED BOOT OR SHOE. 

invented, and improved, as shown in the accompany- 
ing illustrations. The cuts are nearly self-explanatory. 
The sectional views represent the lower part of the 
shoe, showing the ventilating device in detail. The 
shoe is. lined with the so-called " Jaeger sanatory all- 
wool fabric." Immediately beneath the foot is an 
exceedingly porous felt insole lining. Under this lies 
the insole, made of tough wool felt, also porous and free- 
ly perforated, thus facilitating the passage of air to and 
from the foot, by way of the air duct opening extern- 
ally at the heel, and communicating with the air well 
in the heel. Between the insole and the usual leather 
outsole, another layer of porous wool felt is used as a 
filling. As these three layers of wool, and one thick- 
ness of leather, are not held in position by any adhesive 
substance, but by stitches at the edges only, there is 
nothing to interfere with the free passage of air, in and 
out, throughout their entire length, with each step of 
the foot. The circulation of the air is promoted by the 
action of the steel shank springs, which facilitate the 
pumping action at each movement of the foot ; and the 
spiral spring tube lying between the springs keeps the 
passage open to the air well in the heel. This ventilated 
shoe has been patented by Mr. John Green, and further 
information respecting the above described invention 
may be obtained by addressing the Dr. Jaeger's Sani- 
tary Woolen System Co., 83? and 839 Broadway, New 

York. 

^ < »>» 

The Wear on Hseln. 

Charles Schuette, the shoemaker, said : " Very few 
men are knock-kneed, a fact that is proved by not one 
pair of shoes in a hundred coming in to be repaired 
with the heels worn down on the inside. The percent- 
age of soles worn this way is a little larger, but that is 
often caused by the toes being turned in instead of out. 
About one man in ten will wear his heels down at the 
extreme rear, but for every one of these there 
are at least half a dozen who will wear ^the 
outside right to the welt before the center 
shows any signs whatever of giving out. 
Physicians say that this bow-legged ten- 
dency is the result of children being en. 
couraged to walk before their legs are strong 
enough to bear the weight of their bodies, 
and if this is so, the error must be very 
general. In making shoes to order it is 
usual to run two or three extra rows of nails 
or brads where the tread is heaviest, and 
some customers ask to have iron protectors 
driven in. The best device of this kind is a 
steel wedge driven into the leather, which 
thus cannot wear down any faster than the 
steel, but the objection to this is that when 
a man walks on a granitoid sidewalk, he 
makes almost as much noise as if he was 
wearing military spurs." — St. Louis Globe- 
Democrat. 



DAVIS' NEW FAMILY QUILTING MACHINE. 

one layer at a time, and as the goods are quilted the 
quilted parts are rolled up on the inside roller. These 
operations are repeated until the goods are all quilted. 
This machine is manufactured by the inventor, Henry 
T. Davis, 18 to 30 W. Randolph St., Chicago, 111., U. 
S. A, 



White lead is poisonous to most people ; 
but there are examples of individuals who 
are unaffected by it. John Jarvis worked for over 50 
years in the well known white lead establishment of 
Wetherill & Brother, Philadelphia, and always enjoy- 
ed good health. He lately died of old age. Thomas 
McCann was another example. He worked over 55 
years in the same concern. 
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(Slorrespondence. 



molasses In lUortar. 

To the Editor of the Scientific American : 

In see in your issue of February 37 a letter from Big 
Stone Gap, Va., in regard to sugar in mortar. In re- 
pairing and modernizing a residence, my plasterer had 
occasion tear off a plastered ceiling that had molasses 
spilled above and run through on plastering. The 
rest of ceiling came off easily, and he had to take off 
the laths to remove the part that had been soaked 
with the molasses. Hence I am sure that his discovery 
is a very useful one, and will prove a success when it 
comes into common use. W. T. HANKS. 

Eminence, Ky., February 39, 1893. 



Visibility of the Proposed Odd Fellonrs> 
Temple. 

To the Editor of the Scientific American : 

In a recent copy of your excellent journal, I find the 
statement — presumably indorsed by you — that the pro- 
posed Odd Fellows' Temple, in Chicago, 556 ft. high, 
will be visible for 60 miles. 

Is not this statement rather deceiving ? First, be- 
cause inland, where there might be hills or other eleva- 
tions, the atmosphere is always toG hazy (especially 
near Chicago) to see that distance. Secondly, out on 
the lake, supposing the atmosphere to be perfectly 
clear, an observer at 33 miles distance would have lost 
sight of the building below the horizon, while to see it 
at 60 miles distance one must stand at an elevation of 
3,166 ft. above the level of Chicago. 

FiiOBBDfCB B. Lining. 

Philadelphia, March 6, 1893. 

[Our correspondent is correct, and the statement we 
copied from is wrong. — Ed.] 



Occupation for Old People. 

To the Editor of the Scientific American : 

Perhaps a suggestion from an irrigating district on 
this subject would be in order. 

It is my opinion that about eight out of ten of the 
old men, and ladies too, would take kindly to a small 
garden, could they have a wind mill and pump for 
irrigating. 

I would suggest that they begin, not for a livelihood, 
but for the purpose of enlivening others. Grow all 
they can, and sell everything at the very highest price 
possible. 

This they can conscientiously do, when the object 
ahead is pleasure for others. 

Let the proceeds be divided: First, for the happiness 
of others ; second, for enlarging or perfecting opera- 
tions; third, for the " rainy day." 

Of course, each particular person could decide as to 
the per cent to be set aside for each particular pur- 
pose. 

Could the above suggestion be the means of giving 
one day's happiness to one person, I will, indeed, be 
amply repaid, and would take pleasure in giving any 
hints or help to any one taking an interest in such a 
project. D. D. Smith. 

Gila Bend, Arizona, Feb. 39, 1893. 



The marvel is accomplished by writing in a rectangle 
about 6 X 9 in a large clear hand. This is reduced by 
a series of levers, and reproduced at an infinitesimal 
point on the glass cover. 

Could any society, college, university, or the exhi- 
bition commissioners obtain the loan of this machine 
for the World's Fair ? It would prove an immense 
attraction to thousands of " scientific Americans," and 
I do not doubt that for such a purpose, and under pro- 
per guarantees and guardianship, the Royal Microscopi- 
cal Society would be willing to further the interests of 
science by loaning it. STEPHEN Helm. 

Roselle, N. J., Feb. 37, 1893. 



IVebb'a AVouderfuI Test Plates. 

To the Editor of the Si-ientiflc American : 

In an article by President Morton, in your issue of 
this date, page 133, on " Magnitude of Molecules and 
Light Waves," a reference is made to Webb's "test 
plates," which called up recollections of '• old times " in 
my mind that may be of interest to some of your read- 
ers. 

The reference is to a "test plate" on which the 
Lord's Prayer, containing 337 letters, is written in the 
jjgs-sj of a square inch, or at the rate of eight Bibles to 
the square inch, the Bible containing 3,566,480 letters. 

Now I have had in my possession since, I think, 
about 1868 one of these "test plates," on which the 
Lord's Prayer is written in the zlti X s^j of an inch, 
or the ^Tff^B of a square inch, and at the rate of 
74,115,500 letters — being more than twenty Bibles — in 
the square inch. 

Webb has, however, produced them up to twenty- 
seven Bibles to the square inch. 

If not taking up too much of your valuable space, I 
would like further to say that I feel especial interest in 
these "test plates," as they were, I believe, written by 
Webb with a machine invented by a Mr. Peters and 
exhibited by him in the " great exhibition " in London, 
1851, where it caused intense excitement in the scien- 
tific world. It was purchased by the Microscopical So- 
ciety of London, now Royal Microscopical Society, for, 
I think, £500. 

I was elected a Fellow of that society in 1866, and at 
that time there was only one of the Fellows practically 
acquainted with its mechanism — Mr. Virtue. 

He took a fancy to me, and offered to teach me how 
to write with it. No less than three appointments were 
made for that purpose, all of which, unfortunately, fell 
through ; and shortly afterward he died. 

A few years afterward I left London, and do not 
know how matters now stand. 



The Papyrotlnt. i 

BY J. HUSBAND. 

This process has been named papyrotlnt, being a 
modification of Captain Abney's improved method of 
photo-lithography named papyrotype. 

It is specially adapted for the reproduction of sub- 
jects in half tone, such as architectural drawings in 
monochrome, or subjects from nature, and it is inex- 
pensive. Its advantages over other methods of half 
tone photo-lithography are that a transfer can be taken 
in greasy ink for transfer to stone or zinc, direct from 
any negative, however large, without the aid of a me- 
dium, the grain or reticulation being obtained simply 
by a chemical change. The transfer paper being in 
direct contact with the negative, the resulting prints 
are sharper than those by processes where interposed 
media are used, while the same negative will answer 
either for a silver print, platinotype, or a transfer for 
zinc or stone. 

The method of manipulation is as follows : Any good 
surfaced paper is floated on a bath composed of — 

Gelatine (Neleon'e flake) \% oz. 

Chloride of sodium (common salt) ^ " 

Water ...13>i " 

Chrome alum 6 gr. 

Great care should be taken that the solution is not 
overheated and that the paper is coated without bub- 
bles. 

The paper is coated twice with the above solution, 
dried and floated in a 35 per cent solution of bicarbon- 
ate of potash. It is then dried in a temperature of 60° 
F. The film will take about ten hours to dry, and in 
this state will keep for years. The paper is very hygro- 
metric, and must be kept in a dry place. When re- 
quired for use it should be sensitized by floating, or 
immersing in a bath of — 

Bichromate of potash 1 oz. 

Chloride of sodium H '* 

Ferridcyanide of potassium 100 er. 

Water 30 oz. 

This need not be done in the' dark room, as the so- 
lution is not sensitive to light. 

The paper after sensitizing is dried in a temperature 
of 70°, and in a dark room. When dry it is exposed 
under any half-tone negative in the ordinary printing 
frame. It is preferable to print in sunlight, and for 
negatives of medium density an exposure of three 
minutes is required, but the exposure wiU vary accord- 
ing to the density of the negative. The correct time of 
exposure can best be judged by looking at the print 
in the frame. When the image appears on the trans- 
fer paper of a dark fawn color, on a yellow ground, the 
transfer is sufficiently printed. It is put into a bath of 
cold water for about ten minutes until the soluble gela- 
tine has taken up its full quantity of water, then 
taken out, placed on a flat piece of stone, glass or zinc 
plate, and the surface dried with blotting paper. 

The action of the light has been to render the parts 
to which it has penetrated through the negative part- 
ly insoluble and at the same time granulated ; a hard 
transfer ink is now used, composed of — 

White virgin wax J^ oz. 

Sieuriiie H" 

Common resin ^ " 

These are melted together in a crucible over a small 
gas jet and to them are added 4 oz. of chalk printing 
ink, and the mixture reduced to the consistency of 
cream with spirits of turpentine. A soft sponge is sat- 
urated with this mixture and rubbed gently over the 
exposed paper (in this stage the nature of the grain 
can be best seen). An ordinary letter-press roller, 
made of " Acme " composition, charged with a little 
ink from the inking slab, is then passed over the trans- 
fer, causing the ink to adhere firmly to the parts af- 
fected by the light, and removing it from the parts 
unacted upon. It will be found that with practice, 
rolling slowly and carefully as a letter-press printer 
would his form, the ink will be removed by the roller 
according to the action that has taken place by light, 
leaving the shadows fully charged with ink, and the 
high lights almost clear, the result being a grained 
transfer in greasy ink. The transfer is next put into a 
weak bath of tannin and bichromate of potash for a 
few minutes, and when taken out the surplus solution 
sliould be carefully dried off between clean sheets of 
blotting paper. 

The transfer is hung up to dry, and when thoroughly 
dry, the whole of the still sensitive surface should be 
exposed to light for about two minutes. A weak solu- 
tion of oxalic acid or phosphoric acid for zinc should be 



used for damping'the transfer (about 1 in 100), and this 
should be applied to the back of the transfer with e. 
soft sponge. After it has been damped about four 
times it should be carefully put between clean sheets 
of blotting paper and the surplus moisture removed. 
A cold polished stone is then set in the press, and after 
everything is ready the transfer is placed on the stone 
and pulled through twice, the stone or scraper is then 
reversed, and again the transfer is twice pulled through. 
A moderate pressure and a hard backing sheet should 
be used, care being taken not to increase the pressure 
after the first pull through. The transfer is taken from 
the stone without damping, when it will be found that 
the ink has left the paper clean. Gum up the stone in the 
usual way, but if possible let the transfer remain a few 
hours before rolling up. Do not wash it out with tur- 
pentine, and use middle varnish to thin down the 
ink. 

It should have been mentioned that varying degrees 
of fineness of grain can be given to the transfer by 
adding a little more ferridcyanide of potassium in the 
sensitizing solution, and drying the transfer paper in a 
higher temperature, or by heating the paper a little be- 
fore exposure, or by adding a little hot water to the cold 
water bath, after the transfer has been fully exposed ; 
the higher the temperature of the water, the coarser 
the grain will be. The finer grain is best suited to 
negatives from nature when a considerable amount of 
detail has to be shown. 

The coarse grain is best for subjects in monochrome, 
or large negatives from nature or architecture, etc., 
where the detail is not so small. Even from the finer 
grain several hundred copies can be pulled, as many 
as 1,300 having been pulled from a single transfer, and 
this one would have produced a great many more if 
required. — Jour. Photo. Soc. of India. 



Government or municipal Oivnershlp, 

I have made a special effort, as evidence of our im- 
partiality, to get together at this meeting some of 
those who believe in the abolition of private enter- 
prise and in the surrender of all the ideas that make 
us crave for a home of our own and the accumulation 
of a few dollars for a rainy day. If we are wrong in 
the opinion that self-help is the best help, and that 
ten well-to-do citizens count more for the community 
than twenty superfluous officeholders, it is time we 
knew it. Some people want the government to run 
the railroads and some want it to buy up the tele- 
graphs and telephones. Others want the municipali- 
ties to own street railways, gas works, and electric 
light plants. In Boston there is, I am told, a demand 
that the city shall collect more taxes and put into 
pubUc coal yards. I am reminded of my reading, as a 
boy at school, when I learned that the foredoomed 
population of a great city onv;e set up a howl for free 
bread and free tickets to the circus' Now, let me say 
right here that public franchises are a public trust. 
In return for them we are to do something or agree to 
something that the community wants. In my humble 
judgment, it has yet to be proved that such a way of 
introducing improvements and benefits is wrong or 
foolish. I am a busy man, and have been earning a 
livelihoocf all my life, but I have had time enough to 
observe that the whole vast industrial development 
that has added so enormously to the comfort and hajj- 
piness of life has come from the investment, under 
public franchises, of private capital, skill, and enter- 
prise. The public has tlius been made the partner in 
all the great works of the age, and has thus gained 
infinitely more than it could have secured if it had 
raised an equal amount of money by taxation, and had 
placed the proceeds in the hands of a vast body of 
officeholders for the same purposes.— f Tiffs. L.Huntley, 
Nat. Elec. Light Convention. 



Explosive Power of Benzine. 

An explosion of benzine vapor at the Baldwin Loco- 
motive Works, February 16, killed two men and seri- 
ously injured a third. The dome of a boiler had been 
removed, and just before the noon hour the men 
applied a considerable quantity of benzine to bolt and 
rivet heads inside the boiler to soften the rust and 
scale. On resuming work one of the men got inside 
the boiler, and a boiler maker's lamp was lowered to 
him. A considerable quantity of benzine vapor had 
probably accumulated in the boiler and mixed with 
air, for an explosion took place, and the body of the 
man inside the boiler was fired like a projectile straight 
upward through the dome opening and lodged in the 
roof trusses overhead. The overhead electric crane 
had to be run underneath in order to reach him. Not- 
withstanding severe burns and other injuries, he lived 
after the accident for several hours. The workman 
who lowered the lamp into the boiler, and who was 
standing directly over the dome opening, is supposed 
to have been struck by the body of the man inside. 
He was also blown upward, struck one of the roof 
braces, and fell on a pile of iron plates. He died in a 
few minutes. The third workman was standing on 
top of the boiler between the cab and the dome. He 
was thrown to the ground and badly burned and 
bruised. 
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THOMAS STEBBT HUNT. 

In that most delightful essay entitled "American 
Contributions to Chemistry," delivered by the younger 
Silliman at the Centennial of Chemistry, held in 
Northumberland, Pa., in July and August, 1874, are 
the following words referring specifically to the emi- 
nent scientist whose death has so recently occurred. 
It says : 

" The name of no American chemist occurs more 
frequently, or in a more important relation to the 
progress and development of our science, during the 
past quarter of a century than that of Dr. Hunt. His 
contributions to our science have been equally valu- 
able in theoretical chemistry, in chemical philosophy, 
and in geological and mineralogical chemistry." 

He was descended from an old New England family, 
and was born in Norwich, Conn., on September 5, 
1826. His father, Peleg Hunt, was a descendant of 
William Hunt, who, in 1635, was one of the founders 
of Concord, Mass., and an ancestor of William M. 
Hunt, the well known architect ; while on the mater- 
nal side, his grandfather was Consider Sterry, a dis- 
tinguished mathematician and civil engineer, who, in 
1790, published, in connection with his brother. Rev. 
John Sterry, a Baptist divine, a treatise on arithmetic, 
and later one on algebra. 

His early education was acquired in Norwich, and he 
was destined for the medical profession by his parents, 
but, attracted to New Haven by the fame of 
the scientific development there in progress 
under the elder Silliman, he began the study 
of chemistry there, and was closely asso- 
ciated with the younger Silliman. For two 
years he continued his studies, serving part 
of the time as assistant in the laboratory of 
Yale College, and was offered the appoint- 
ment of chemical assistant to the then newly 
established school of agricultural chemistry 
in Edinburgh. This, however, he declined, 
and in 1847 accepted the post of chemist 
and mineralogist to the Geological Survey 
of Canada, under Sir William E. Logan, 
which place he then held for twenty-five 
years. Meanwhile he also occupied the 
chair of chemistry in Laval University, Que- 
bec, from 1856 till 1862, delivering the lec- 
tures there in French, and thereafter, till 
1868, he filled a similar appointment to 
McGill University, in Montreal. 

In 1872 he returned to the United States, 
and accepted the chair of geology in the 
Massachusetts Institute of Technologry, 
made vacant by the resignation of William 
B. Rogers. This appointment he held until 
1878, since when he devoted his atten- 
tion chiefly to expert work and literary pur- 
suits. 

From these bare facts of biographical 
detail we turn to a necessarily brief consid- 
eration of his life work. As early as 1847 he 
began the contribution of a series of papers 
on theoretical chemistry to the American 
Journal of Science, which, originating in 
a review of some of the ideas put forth by 
Charles F. Gerhardt, led to his advancing 
and advocating those views, largely original 
with himself, which are now accepted as 
fundamental in our present system of chem- 
istry. He developed a system of organic 
chemistry that was essentially his own, in 
which all chemical compounds were shown 
to be formed on simple types represented by 
one or more molecules of water or hydrogen. 
Dr. Wolcott Gibbs has said, to Dr. Hunt "is 
exclusively due the credit of having first ap- 
plied the theory to the so-called oxygen 
acids and to the anhydrids, and in whose 
earlier papers may be found the germs of most of the 
ideas on classification usually attributed to Gerhardt 
and his school." An account of the growth of this 
branch of chemistry will be found in his paper read 
at the Centennial of Chemistry held in 1874, entitled 
" A Century's Progress in Chemical Theory." 

His researches on the equivalent volumes of liquids 
and solids ■ were a remarkable anticipation of those of 
the great French chemist Dumas, while in his "Intro- 
duction to Organic Chemistry," published in 1852 with 
Silliman's " First Principles of Chemistry," he was the 
first to define that branch as "the chemistry of carbon 
and its compounds." His studies of the polymerism of 
mineral species, as set forth in his paper on " Objects 
and Methods of Mineralogy," opened a new field for 
mineralogy, but these philosophical studies were only 
incidental to his labors in chemical mineralogy and 
chemical geology. 

His researches into the chemical and mineral compo- 
sition of rocks were probably more extended than those 
of any contemporary scientist. From his long series 
of investigations of the lime and magnesia salts he 
was enabled to explain for the first time the relations 
of gypsums and dolomites, and to explain the origin 
of the latter by direct deposition. The first systematic 
attempt to subdivide and classify geologically the 



stratiform crystalline rocks was made by him. The 
names Laurentian and Huronian, applied to the earli- 
est known rocks on this continent, were given by him 
to two subdivisions of the Azoic period. Likewise the 
distinctions and designations of Norian, Montalban, 
Taconian, and Keweenian were originated by him and 
have gained an acceptance in the literature of geology. 
In connection with these studies he attempted the dis- 
cussion of the great questions of the origin and the suc- 
cession of these rocks. 

He sought to harmonize the facts of dynamical 
geology with the theory of a solid globe, and after re- 
viewing and controverting various hypotheses, includ- 
ing the igneous or plutonic, the metamorphic, and 
the metasomatic, all of which he rejected as irrecon- 
cilable with observed facts and as isolating chemical 
theory, thus showing the essential correctness of the 
still imperfect Wernerian aqueous view, he advanced 
the so-called crenitic hypothesis, in which he argued 
that the source of the various groups of crystalline 
rocks was the original superficial portion of the globe, 
once in a state of igneous fusion, but previously solidi- 
fied from the center. This portion, rendered porous 
by cooling, was permeated by circulating water, which 
dissolved and brought to the surface during successive 
ages, after the manner of modern mineral springs, the 
elements of the various systems of crystalline rocks. 
These views were originally advanced in his essay on 




the " Chemistry of the Earth," which was published 
in the " Report of the Smithsonian Institution " for 
1869. 

His conclusions on many points of geology are em- 
bodied in his retiring address as president of the Ameri- 
can Association for the Advancement of Science, at 
Indianapolis, in 1871, and in a matured form in his 
"Mineral Physiology and Physiography," originally 
published in Boston in 1886, in which may be found his 
theories of the origin, development, and decay of crys- 
talline rocks set forth in detail. 

Dr. Hunt was the first to make known the deposits 
of phosphate of lime in Canada, and to call attention 
to their commercial value for fertilizing purposes. The 
chemical and geological relations of petroleum were 
studied by him, and the salt deposits of Ontario were 
investigated by him. His researches in the chemistry 
of mineral waters were exhaustive, and were said to 
have been "more extended than those of any other 
living chemist." Reports and papers on these subjects 
by him appeared in the various volumes issued by the 
Geological Survey of Canada. 

In 1859 he invented and patented the permanent 
green ink which has since been so extensively used 
and gave the name of "greenback" currency to the 
bills which were printed with it. Later he was asso- 



ciated with James Douglass, Jr., in the invention of a 
wet process for the extraction of copper from low 
grades of ores, consisting essentially of roasting the 
ore, bringing it into solution, and then precipitating 
the copper in its metallic form by the introduction of 
iron. 

He was the author of more than two hundred sepa- 
rate papers that appeared in the transactions of various 
learned societies and scientific periodicals. Besides 
the reports of the Geological Survey of Canada, he 
published in book form " Chemical and Geological 
Essays" (Boston, 1874, 4th ed. New York, 1891); " Azoic 
Rocks," being Report E of the Second Geological Sur- 
vey of Pennsylvania (Philadelphia, 1878); " Mineral 
Physiology and Physiography " (Boston, 1886, 2d ed. 
New York, 1890) ; " A New Basis for Chemistry " (Bos- 
ton, 1887, 3d ed. New York, 1890). This also appeared 
as "The Nouveau Systfeme Chimique" (Paris, 1889), and 
a Russian translation, being the initial volume of a 
series of foreign scientific classics, was announced for 
the present year. His last work, entitled " Systematic 
Mineralogy According to a Natural System," was pub- 
lished in New York during 1891. 

Dr. Hunt was a popular speaker on scientific subjects, 
and delivered two courses of lectures before the Lowell 
Institute, in Boston. He served on juries at the 
World's Fair held in Paris in 1855 and in 1867, being 
made an officer of the Legion of Honor on the latter 
occasion, and was also one of the judges at 
the World's Fair held in Philadelphia in 
1876. The honorary degree of A.M. was 
conferred on him by Harvard in 1852, that of 
LL.D. by McGill in 1857, that of Sc.D. by 
Laval in 1858, and that of LL.D. by Cam- 
bridge, England, in 1881. Also he was an 
officer of the Italian Order of St. Mauritius 
and St. Lazarus. 

He was president of the American Asso- 
ciation for the Advancement of Science in 
1870 and of the American Institute of Min- 
ing Engineers in 1877. The American 
Chemical Society called him to its presi- 
dency in 1880, and again in 1888. He was 
one of the founders, and the first presi- 
dent by election, of the Royal Society of 
Canada in 1884. In 1876 he organized, in 
concert with American and European geolo- 
gists, the International Geological Congress, 
was its first secretary, and vice-president at 
its meetings held in Paris in 1878, in Bologna, 
Italy, in 1881, and in London in 1888. 

In 1859 he was elected a fellow of the 
Royal Society of London, and in 1873 he 
was chosen to the National Academy of 
Sciences. He was a member of the American 
Philosophical Society, the American Acade- 
my of Arts and Sciences, and abroad of the 
geological societies of France, Belgium, 
Austria, Ireland, and of other scientific 
bodies. 

Failing health led to his retirement some 
three or four years ago, and since then he 
lived chiefly in New York City, where he had 
apartments at the Park Avenue Hotel, and 
there he died on February 12. The meet- 
ing of the National Academy of Sciences 
held in New York, early November last, saw 
him for the last time assembled with his 
distinguished associates. Those who had 
known him in his prime were then shocked 
at the ravages which time and illness had 
made upon him, but he hoped for better 
days and they have come to him. 

Sixteen years ago, shortly after he had re- 
tired from active work, this was written of 
him: "Although an indefatigable experi- 
menter and an extensive observer. Dr. Hunt 
is also eminently an original and philosophical thinker, 
and has taken an influential part in the establishment 
of the most matured scientific theories. He was early in 
the field of chemical speculation, and aided essentially 
in that revolution of views which has ended in the es- 
tablishment of a new chemistry." M. B. 



In the February number of Nature Notes, Mr. Robert 
Morley vouches for the accuracy of a story which seems 
to indicate the possibility of very tender feeling in 
monkeys. A friend of Mr. Morley's, a native of India, 
was sitting in his garden, when a loud chattering 
announced the arrival of a large party of monkeys, 
who forthwith proceeded to make a meal off his fruits. 
Fearing the loss of his entire crop, he fetched his fowl- 
ing-piece, and, to frighten them away, fired it off, as 
he thought, over the heads of the chattering crew. 
They all fled away, but he noticed, left behind upon a 
bough, what looked like one fallen asleep with its head 
resting upon its arms. As it did not move, he sent a 
servant up the tree, who found that it was quite dead, 
having been shot through the heart. He had it fetched 
down and buried beneath the tree ; and on the morrow 
he saw, sitting upon the little mound, the mate of the 
dead monkey. It remained there for several days 
bewailing its loss. 
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THE LARGEST AND THE SMALLEST WATER WHEEL. 

The overshot water wheel shown in the aocompany- 
infj illustration has the reputation of having been the 
most costly to build as well as that of being the largest 
water wheel ever constructed. It is at Laxey, on the 
Isle of JIan, where it is used to pump water in working 
a lead and silver mine. The wheel is 73 ft. 6 in. in dia- 
meter, 6 ft. in breadth, has a 
crank .stroke of 10 ft., and develops 
about 150 h. p. The power oper- 
ates a system of pumps raising 250 
gallons of water per minute, the lift 
being 1,300 ft. The power is trans- 
mitted several hundred feet to the 
pumps by means of wooden trussed 
rods, .supported at regular inter- 
vals, the supports resting on small 
wheels, running on iron ways, to 
lessen the friction. The water to 
turn the great wheel is brought 
from a distance in an underground 
conduit, it being carried up the 
masonry tower by pre.ssure. This 
great wheel was constructed some 
forty years ago, and has been run- 
ning continuously ever since. 

In the upper right hand corner of 
the same picture is represented 
another water wheel, drawn to the 
same scale, and which will afford as 
much power under similar con- 
ditions of head and water supply. 
This small wheel is the well known 
Pelton, having peculiar cup-shaped 
buckets on the periphery of the 
wheel, into which the water is so 
directed from one or more nozzles 
that nearly the full value of its 
weight for the height of its head or 
fall is transformed into the inertia 
of the wheel. The power repre- 
sented by the force of the water is 
thus converted into mechanical 
movement, almost entirely without 
friction, " the buckets simply tak- 
ing the energy out of the stream 
and leaving the water inert under 
the wheel." The Pelton wheel is 
extremely simple in construction, 
and is in size and appearance ap- 
parently but little more than a 
mere toy, in comparison with the 
ponderous piece of machinery 
shown as the great Laxey wheel, 
with its mas.sive column, arches and 
stone foundation. Probably the 
cost of putting in position a Pelton 
wheel to afford the same power as 
this great overshot wheel would not 
be one-fiftieth of that of the earlier and cumbersome 
construction. Such an object lesson is of value in 
showing the wonderful jfl-ogress in hydraulic engineer- 
ing practice during the last half century. 
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ELECT KIC LIGHT FOR MAGIC 

PROF. w. r. PErKH,\M. 

There is great diversity of 
the candle power of 
both the calcium and 
electric arc lights. 
Makers and deal- 
ers in the calcium 
light claim as high as 
900 candle power for it 
as actually used in the 
lantern. I have made 
numerous measure- 
ments in the laboratory 
of the Adelphi Acade- 
my upon both. The 
method employed was 
that of the Bunsen 
grease spot photometer, 
with a sight box by the 
American Meter Co. 
The standard of light 
was the Sugg London 
standard Argand gas 
burner and a Methven 
screen, by the same 
company. These have 
been compared with 
standard candles and 
are correct, or what is 
called so. The follow- 
ing table is compiled 
from my notes, each 
jet being tested three 
times. 1. A noiseless 
flame. 2. A medium 
flame making as much 
noise as would be allow- 
able in the lantern. 



LANTERN. 



opinion regarding 



THE GREAT OVERSHOT WATER WHEEL AT LAXEY ISLE OF MAN, 



jets cannot be forced and which they cannot long 
maintain, since the lime would soon crumble away un- 
der such a bombardment. 

A calcium light which had just been tested with a 
quiet flame was used as a standard by which to 
measure the candle power of the two arc lights for 
lantern use belonging to the Adelphi Academy, with 
the results given below. 




ELECTRIC LIGHT FOR THE UAOIC LANTERN. 



A small lamp made by the United States Electric 
Lighting Co., requiring about 8 amperes at 110 volts, 
gave 355 candles. A Clark lamp of full capacity with a 
current of about 15 amperes gave 1,378 candles, and 
with a full current of 30 amperes on gave 1,758 candles. 
These figures show that candle power is much over- 
estimated in all ca.ses. The last lamp measured is what 
is called a 2,000 candle power lamp. 
It gives in the condition in which 
it would be used 1,300 candles, and 
this is a magnificent output when 
compared with the 300 candles of 
the calcium lights. 

In many places current can now 
be had from lighting and power 
circuits, while many educational in- 
stitutions have their own plant, 
which could easily be employed 
for this purpose, but as yet no arc 
lamp of moderate price equal to 
the work has been put upon the 
market. Not to mention the old 
regulators, like the Foucault, with 
clockwork which requires frequent 
winding, there are several lamps 
costing about one hundred dollars 
made for this use, but that price 
for the lamp alone is prohibitory 
to many. English writers recom- 
mend the Brockie-Pell lamp most 
highly. The Clark lamp, spoken of 
above, is a favorite here. It, how- 
ever, is hung down into the lan- 
tern, resting on the top of it. Its 
regulating magnets and mechan- 
ism are heavy, rendering the whole 
somewhat topheavy. To adjust the 
light one must reach above the top 
of the lantern, and if the lamp is to 
be removed from the lantern, a 
special stand must be provided for 
it. The lamp I have used for 
nearly two years was made by the 
United States Electric Lighting 
Company. It is simple in construc- 
tion, rising by a rack and pinion by 
hand, as the lower carbon is con- 
sumed to bring the arc into focus 
again. Its fault is that it does not 
" take up" quickly when the cur- 
rent varies through varying resist- 
ance in the arc. With a little ex- 
perience its regulation by hand, 
to overcome this defect, is not diffi- 
cult. 

Fig. 4 shows the appearance of 
the lamp and its interior mechan- 
ism, the sides being removed for 
that purpose when the photograph 
was made. It stands 30 inches high, with full length 
of carbons. 

It would seem that a fociisirig lamp might be made 
for a moderate price which would, with plain, strong, 
and durable workmanshii), be as good practically as 
the highest priced lamp, and that such a lamp would 
find a good market. 

The incandescent lamp has been used in the lantern 

by some. In its ordi- 
nary form with a long 
loop of filament the 
light is too widely dis- 
tributed. A special 
form has been made for 
the lantern of 100 
candle power. The car- 
bon filament was coiled 
into a close spiral of 
about a half inch in dia- 
meter, which is about 
the size of the white 
spot on the lime. This 
lamp is very easy to 
use, since its resistance 
■would be fitted to the 
circuit upon which it 
was to be put, and it 
would run with the 
other lamps upon the 
same circuit and with 
no more attention. The 
operator has nothing 
whatever to do but to 
turn the key when the 
light is wanted. Where 
its light is sufficient 
nothing better can be 
desired, nothing cheap- 
er be found. The lamp 
itself costs very little, 
and a support for it in 
the lantern can be made 
by any one. It is infi- 
nitely better than any 



1 1892 SCIENTIFIC AMERICAN, INC. 



1 84 



Scientific Smetican* 



[March 19, 1892. 



oil lamp. I have known them to be used in small 
lecture rooms in preference to the calcium or the arc 
light. But it is the arc light alone which can take 
the place of the calcium light for all uses. It leaves 
nothing to be desired. I cannot agree with the remark 
of Mr. Lewis Wright in his recent book on " Optical 
Projection " : " Such a powerful light is quite useless for 
exhibitions unless the disk shown exceeds 30 feet in 
diameter." My experience is that the better lighted a 
picture is, the less the eyes of the observer are taxed. 
With the calcium light the deepest darkness is neces- 
sary in othc parts of the hall to save the picture from 
indistinctness, and the reading lamp of the lecturer 
often blurs one side of it. When the arc light is used 
the illumination is so abundant that enough lamps, gas 
or incandescent electric, may be left lighted to enable 
the audience to see the lecturer and the lecturer to see 
his audience, so that notes may be taken or a manu- 
script read, while still the picture can be better seen in 
all its details than with any other artificial Ught. The 
ability to have other lights in the lecture room is some- 
times an important consideration in controlling an audi- 
ence of students. It is useful always. I often project 
a slide of a diagram or a machine without wholly dark- 
ening the room, and go on with recitation or lecture 
upon it, while the class attend, copy, or take notes as 
required. In a popular lecture it is far pleasanter. 
Nothing is more weird for an audience than to sit in 
deep darkness and listen to a voice coming as from an 
abyss beyond ; nothing more unreal for a speaker than 
to stand upon a platform and to speak into darkness 
in which there may be supposed to be interested 
listeners. With the arc light in the lantern all this is 
changed, and speaker and hearer may be en rapport 
with each other in a fairly lighted room. 

If the operator is on an arc light circuit, his lamp is 
put directly in series with the others on the same cir- 
cuit, but the high potential used on such circuits 
makes such an arrangement rather a ticklish one to 
work with. The low potential generally used with 
incandescent lights is more safely handled and there 
are now many arc lamps used on such circuits. The 
potential is never above 110-130 volts. At this pressure 
the wires may be handled as safely as those from a 
battery. Of course they must not come in contact with 
each other ; for a short circuit will produce a great heat. 

If the arc lamp is to be used on an incandescent 
circuit, additional resistance is required to enable the 
low resistance arc lamp to burn in multiple with the 
high resistance incandescent lamps. Arc lamps use 
from 8 to 15 amperes of current at 115 volts. Apply 

E E 

Ohm's law to this, C = — or R = — , and we have -\- = 
R C 

15 nearly, and 'yV = 8 nearly. So an 8 ampere lamp 
requires 15 ohms and a 15 ampere lamp 8 ohms approxi- 
mately of resistance to control the current. 

A part of this is offered by the arc itself. The ad- 
justing coils of the lamp furnish something more, differ- 
ing in different lamps, but not enough to make up the 
resistance to the amount required to choke off an ex- 
cessive current through the lamp. 

There are two ways of arranging the apparatus. 

1. The common way is to place a rheostat in the 
main circuit whose resistance can be varied at will, and 
thus more or less current be sent through the lamp. 
This is the method when the current comes from a 
central station at a constant pressure. 

3. Where there is a separate or isolated plant, as in not 
a few educational institutions, a coil of No. 13 German 
silver wire (so that it will carry the required current 
without heating, with a resistance of three or four 
ohms) may tie put permanently in series with the lamp. 
The remaining adjustment will be made by the field 
rheostat of the dynamo. For this purpose the field 
wires should be brought to the lantern table, and a 
field rheostat be connected to them within reach of the 
operator. By varying the field resistance he can 
change the voltage of the current and thus adapt it to 
the lamp. 

The only defect of the arc light for lantern use is the 
"blinking" caused by the change of the position of 
the bright spot on the positive carbon. This bright 
spot emits by far the greater part of the light. To 
see it, place a deep red and a blue glass together and 
look through both. The bright spot still looks white, 
but the rest of the carbons looks dark red. This spot is 
seen frequently to move, sometimes to swing around, 
sometimes to jump across to the opposite side of the 
carbon. This motion is attributed to impurities, prin- 
cipally silicon, in the carbon. The best carbons, the 
Carr<5 French carbons, are not free from this defect. 

The blinking does not make much difference for 
street use. The light flickers and hisses and we endure 
it, but in the lantern, if the arc goes to the back side of 
the carbons, the picture is blurred or obliterated en- 
tirely. This motion of the arc is fatal to the use of the 
light for projecting microscopic objects. The light 
entirely leaves the focus of the objective, and comes 
back when it gets ready. Several microscopic societies 
have abandoned the arc light in disgust on this ac- 
count, though when the arc is in its proper position, 
the illumination is superb. 



The remedy for blinking has been to place the center 
of the negative carbon in front of the positive by a 
distance equal to its radius. This serves two purposes. 
The distance from the tip of the negative carbon to 
the front side of the positive carbon is the shortest and 
easiest path for the arc, and so the arc will remain in 
front of the carbons, unless something makes it move. 
A second object which is gained is to form the crater 
in the positive carbon so that it slopes toward the con- 
denser as shown in Fig. 1. 

In street lamps the ases of the carbons are placed in 
the same vertical Une. The crater tends to be hori- 
zontal, and the light is radiated downward and 
equally all around as it should be. This is just what 
is not wanted in the lantern. The position shown in- 
creases the amount of light sent out toward the con- 
denser and screen. Carrying this idea still further, 
lamps are made in which the carbons are set on a slope 
of about 30°, in which position the negative carbon 
cuts off but little of the light from the crater of the 
positive carbon, as is seen in Fig. 3. A comparison of 
Fig. 1 with Fig. 3 shows an angle of opening between 
the carbons 10° larger in the inclined carbons, although 
both figures are made from the same negative. The 
carbons in the focusing lamp used on the tower of the 
Madison Square Garden are set in this position. It is 
more convenient for me to tilt my lamp forward and 
make the lower carbon negative, which answers the 
same purpose. 

According to my observation, this is but a partial 
remedy for the defect of blinking, and I have devised 
and constructed a special regulator for holding the arc 
in its proper position, which so far as I know is new 
and original and which has proved successful. 

The fact that a magnet strongly repels an electric 




Tbe Iiatv's Delay, Its Heavy Costs, Its 
Uncertainty. 

During the past eighteen years the Review has pub- 
lished hundreds of columns relating to tBe suit of the 
Webster Loom Company vs. A. & E. S. Higgins. It 
now remains only to close the account, as the famous 
litigation may be assumed to be practically ended. On 
amotion being made for final argument by Mr. Walter 
Griffin, delay was asked for by the plaintiffs on the 
ground that their counsel had thrown up the case and 
they desired to substitute new attorneys. This means 
probably the final termination of a case which has at- 
tracted more attention and cost more money, time and 
trouble than any in the history of American patent 
litigation. 

The cost has been something enormous. Years ago it 
was estimated that each side had expended $300,000 in 
fees and expenses. All the defendants, Elias S. Hig- 
gins, Alvin Higgins and N. D. Higgins, are dead, as 
are also Judge Bradlej', who wrote the decision of the 
United States Supreme Court in favor of Webster's 
claim; Judge Hoar, of Massachusetts; Judge Nixon, of 
New Jersey; Roscoe Conkling and Geo. Gifford, the 
lawyers for A. & E. S. Higgins; Parker, the New Bruns- 
wick Company's lawyer; Davis, Wm. and John Duck- 
worth, the experts; and E. N. Dickerson, the plain- 
tiffs' counsel. 

At one time the damages were calculated at $38,750,- 
000, but after Mr. Wm. G. Smith's examination, which 
lasted two years, covered 6,394 questions and filled 3,384 
printed pages, this claim was withdrawn and the claim 
for profits reduced to about $1,500,000. The Webster 
Loom Company's patents have expired; they never 
built a loom; all the defendants, as has been said, are 
dead, but the case has survived. And yet such is the 
judicial respect for previous decisions that the error 
made by Judge Nixon in the New Brunswick case in 
1874 was not examined on its merits until sixteen years 
later, when the decision was pronounced radically er- 
roneous. The master in chancery decided that the 
Webster Loom Company could receive only nominal 
damages. Judge Shipman reversed this decision. The 
defendants appealed, and Judge Wallace reversed his 
own decision of 1884. Then Judge Shipman wrote a 
second decision, agreeing with Judge Wallace. 
Beautiful uncertainty is the essence of law. 

And yet in 1887 Mr. Griffin discovered that since 1856 
the Roxbury Carpet Company had been using John- 
son's wire motion, which the master decided to be 
better than Webster's. So there was really never any 
foundation for the action. — Carpet Trade Revieiv. 



Fig. 3.-THE ELECTRIC BLOWPIPE. 

arc is of course well known. Dr. Samuel Sheldon, now 
of the Brooklyn Polytechnic Institute, based upon 
this fact an electrical blowpipe which he described in 
the Scientific American of Feb. 3, 1889. The cut. 
Fig. 3, is reproduced from his article. 

The same force in a less degree will hold the arc on 
one side of the carbon. At first one pole of the electro- 
magnet was used. This worked quite well. The ap- 
paratus illustrated in Fig. 5 was afterward made, 
which is an electro-magnet of the ordinary form, ex- 
cept that the soft iron cores extend beyond the coils, so 
that the coils may be set back far enough that their 
insulation may not be destroyed by the heat. The 
cores are of )4 inch rod, 2% inches long, and set 3 
inches apart. Eight to twelve turns of No. 13 wire on 
each core will produce a field strong enough when the 
poles are set about a half inch behind the carbons. 
The mode of attachment to the lamp is plain from Fig. 
4. It will be seen that the rod which carries the regu- 
lator is attached to the base of the la.mp and that the 
magnets can be moved forward and backward. If too 
near, they drive the arc out with a hissing noise. The 
regulator is adjusted once for all as high as the focus 
of the condenser, and as the carbons consume, the 
rack and pinion brings the arc up to its place again, 
with reference both to the regulator and condenser. 
The regulator is in series with the lamp, and the whole 
cuiTent goes through it. It might be in parallel, but 
nothing would be gained by that arrangement. 

I have had it in use for more than a year with the 
best results. Any one can easily make one and test its 
working. It is confidently expected that it will enable 
the arc lamp to come into use for lantern projections 
wherever the heavy current can be had. 



Torpedo Boat for Australia. 

The first-class seagoing torpedo boat lately construct- 
ed for the Victorian government by Messrs. Yarrow & 
Co. left London for Melbourne, December 13. This 
vessel is 130 ft. in length by 13 ft. 6 in. beam, and on 
trial was found to have a speed of 33J!^ knots during a 
run of three hours' duration in a fully equipped con- 
dition, with all weights on board. 



Causes of Carpet Sprouting. 

The surface of a Brussels carpet is composed of loops 
of worsted yarns packed closely together. When any 
one loop is formed, the particular worsted thread of 
which the loop is a portion sinks beneath the linen or 
cotton cross thread (weft) and remains with other 
threads in the body of the fabric until it is required to 
form another loop on the surface. These surface loops 
are held in position by the cross threads (weft), the 
closeness of the fabric and thff intermingling of the va- 
rious strands of worsted. Not being tied or knotted 
down, should any loop be caught or pulled by a sharp 
point in brush, broom, boot, paw or claw, then the 
worsted underneath will be drawn above the surface 
and the loose ends and tag will form a well developed 
case of sprouting. 

The trouble is especially liable to occur in first-class 
goods in which the yarn is fine, soft and highly dressed, 
and in carpets in which the ground is not well covered. 
In grounds well covered the threads cross each other 
frequently and are thereby held down more firmly. 

There is but one remedy, and that is to clip off at 
once all the loose ends. With careful, close clipping 
the threads by degrees get flattened down and the 
trouble ceases. 

In every case of complaint from a customer the deal- 
er should be especially careful to place the matter in 
the hands of an experienced employe, whose special 
business should be not only to see to the remedy,but al- 
so to ascertain the cause of the trouble. He should keep 
a sharp lookout for dogs and cats, whose paws or claws 
may have started the threads. The casters of all arti- 
cles of furniture in the room should be examined, and 
likewise all legs of tables, chairs, etc., not provided 
with casters. A rough caster or a jagged end of wood 
has caused many a case of sprouting. Nails in boot 
heels have likewise much to answer for in this direction. 
Parrots, given the freedom of a room, are apt to use 
both beaks and claws on a carpet with disastrous effect. 
But the worst enemy of carpets is the common broom 
in the hands of a maid more muscular than intelligent. 
If possible, the housewife should avoid sweeping a new 
Brussels carpet for some months ; that is, until the 
loops get trodden down somewhat. If sweeping is re- 
garded as absolutely necessary, the only proper thing 
to use is a good carpet sweeper run over the carpet 
with the utmost possible care. — Carpet Trade Review. 
♦ ■ « I ♦ — — 

A MYSTERIOUS ringing of electric bells in a Swiss 
house was traced to a large spider, which had one foot 
on the bell wire and another on an electric light wire. 
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BEGENTLY PATENTED INVENTIONS. 
Rallnray Appliances. 

Train SiONALiNa Devicb. — John 

Lyuch, Jamestown, North Dakota. Thifi is a simple 
and inexpensive device designed to afford means to 
reliably si&;nal, either by night or day, that the track is 
clear, or that train orders are awaiting a train from 
either direction. A rectangular main semaphore blade 
is supported on the outer end of a horizontal bracket 
arm, the upper half of the blade colored white, while 
there is a pendent auxiliary blade on each side of the 
main semaphore bladi;, colored red on the sides shown 
when pendent and white on the sides shown when 
rocked upwardly, there being journaied on the horizon- 
tal bracket arm a rock shaft fot each auxiliary blade, 
with a device for rocking each shaft from its inner end 
and locking it. 

Car. — Mansel L. Heacock and Thomas 

H. Lovejoy, Portland, Oregon. This invention pro- 
vides an improvement in car construction, affording a 
means whereby a car body may be conveniently and 
quickly changed from an open to a closed car, and 
Pice versa. The sides of the body have spaced upright 
posts, and a series of sliding panels is provided, there 
being a series of sashes above the panels pivotally con- 
nected to the car structure at their upper ends to 
separately swing inward and upward, with latch devices 
whereby when the panels are carried upward to an en- 
gagement with the sashes the two are locked together. 
The improved construction is designed to be simple, 
durable and inexpensive. 

Car. — DeWitt B. Williams, Prescott, 

Arizona. This is a car adapted to be readily changed 
from a box car to an open car and t^ice versa^ and, 
when used as a box car, to be readily opeued at any 
part to unload some of the contents without disturbing 
the rest. The platform carries corner posts which sup- 
port a band formed with longitudmal slots, while a 
series of doors have flanges at their npper ends engag- 
ing the slots, there beine a locking device for fastening 
the lower ends of the doors in place, and longitudinal 
rods for supporting the doors In an uppermost position 
Inside the car. 

Car Heater. — Lawrence Haas, Grand 

Crossing, 111. The body of the heater provided by this 
Invention is designed to be set in the car tloor, so that 
Its top will be fluph with the floor. Around the fire 
pot is a jacket, forming an inclosed chamber. In the 
lower part of which is a spiral partition, oppositely ar- 
ranged funnels communicating with the lower part of 
the chamber, while a valve is pivoted between the 
funnels. The air entering the funnel is compelled by 
the partition to take a spiral course around the fire pot, 
by which it Is heated and is passed Into pipes leading: 
to both sides of the car. When the car travels (In the 
opposite direction, the vulve changes automatically to 
direct the air into the opposite funnel, whereby the 
heated air will pass upward as before. 

Railway Tie.— Thomas C. Anderson, 

Moscow, N. Y. This is a metal tie consisting of two 
vertically separable parts, the upper of which has In- 
clined bridges near the ends, and wedges adapted to fit 
between the bridges and the bottom portion of the tie. 
The object Is to produce a cheap and durable tie so 
constructed that it may be easily laid and will hold the 
rails securely in place, while it may be readily adjusted 
in any kind of weather to bring; a rail to the desired 
height, and also has all the elastic qualities of wood. 

Bell Ringer. — John L. Baker, 

Baird, Texas. This is a device especially designed for 
use in locomotives, being effective and automatic, and 
arranged to Impart a uniform motion to the bell crank 
shaft without jar or pounding. The invention consists 
of a cylinder provided with a steam chest in which Is 
held a plunger valve, three plungers being arranged to 
lead the motive agent from one end of the cylinder to 
the other end to form a cushion for the piston. 

Spring Box for Car Couplings.— 

Patrick P. McMahon and George M. Wllcoxson, 
Chattanooga, Tenn. This is a detachable box or case 
for the secure retention of a buffer spring for a car 
coupling which will permit the spring to be changed 
quickly if broken, and which can be utilized in con- 
junction with different styles of drawheads. The box 
consists of two parallel side walls having interior 
stiffening webs and exterior locking ribs, and two 
transverse apertured walls Integral with the side walls 
and forming therewith a spring chamber, the side walls 
projecting beyond the transverse walls. 

Switch Lock. — Jos. Judge, Pittston, 

Pa. Combined with a switch stand having a notched 
keeper is an apertured switch lever and a lock consl£>t- 
ing of an apertured casing and a spring^pressed bolt in 
the casing, the keeper being adapted to pass through 
the aperture of the switch lever and be engaged by the 
bolt of the lock. The lock is so made and located that 
the moment the switch lever is in position to close 
the switch it will automatically be locked to the switch 
standard, and the switch lever cannot be released 
except with a key. The lock is simple and of few 
parts, and cannot be opened by striking or otherwise 
jarring its exterior. 

Agricultural. 

Corn Harvester.— James W. Miller, 

Stewansdale, North Dakotti. The construction of this 
device is such that the portion containing the drop 
mechanism and cutting blade or blades may be carried 
downward to cut close to the ground, or carried npward 
to cut the com some distance from the ground. The 
cutting knife Is also adjustable to any desired angle or 
vertically, and means are provided whereby the cut 
cornmay be effectually guided to dumping platforms 
which are capable of being operated by the driver of 
the machine at will This harvester is designed to be 
of very simple, durable, and Inexpensive construction, 
and it Is especially adapted for cutting a com growing 
in the Northwest, the ears of which project from the 
stalk at or with their stems below the ground line. 

Weeder. — Frank Hulse, Goshen, N. 

Y, This is a simple machine designed to take the place 



of hand work, and adapted to be pushed along the 
ground over a row of plants, when it will pall the 
weeds from between the plants, thoroughly stirring 
the soil, and without injury to the plants. Shoes 
adapted to run upon the ground are secured to the 
lower ends of the handle bars, and converging spring 
fingers are arranged between the handle bars, tbe 
fingers having means for vertical adjustment. 

Feed for Thrashing Machines.— 

Elmer £. Logan, Larntd, Kansas. This invention pro- 
vides a force feed of simple and Inexpensive construc- 
tion, capable of attachment to any thrashing machine. 
It consists of a toothed feed cylinder arranged above 
and in advance of tbe thrashing cylinder, and adjust- 
able toward and from it, ite teeth passing between those 
of the thrashing cylinder, while a carrier or elevator 
belt delivers to the feed cyhnder. A regular, continu- 
ous and uniform force feed is thus obtained, and very 
satisfactory results are also realized in the proces,: of 
thrashing. 
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Ditching Machine.— Louis A. Desy, 

Montreal, Canada. A swinging scoop frame is hinged 
at its upper end to tbe main frame, there being chain 
wheels In the lower end of the scoop frame, and the 
scoops are so arranged that each alternate one will cut 
the center of the trench and the others the edges. The 
ditching devices are mounted on a car or platform, and 
the latter is mounted on a wheeled truck. The ma- 
chine is especially arranged for digging trenches of a 
uniform width, such as gas pipe, water main or sewer 
trenches, the parts being readily adjustable to dig a 
deep or a shallow trencli. The engine has two driving 
sprocket, wheels, one belted with the scoop-operating 
devices and the other arranged to be connected with the 
traction devices. 

Hydraulic Stump Extractor. — 

Alfred Taylor, San Francisco, Cal. This is a simple 
and powerful machine which may be quickly applied 
to pull a stump or other object to be lifted, and is easily 
and rapidly operated. It consists of a main frame 
carried on wheels and provided with crank axle8, a 
cylinder carried by the frame having an open upper 
end, while a movable piston is mounted in the cylinder 
and projects from Its upper end, the piston having a 
grooved head at the top adapted to carry a lifting cuble, 
a pump carried by the frame being connected with the 
lifting cylinder and with a source of water supply. 

Window. — Jean J. Eyraud, Paris, 

France. This is a simple form of window which may 
be swung open In the usual way, and which can also be 
tilted or rocked to allow the air to pass above and 
below it. The Invention comprises a vertically-swing- 
ing frame to which horizontally-swinging sashes are 
hinged, there being a fastening device for fixing the 
position of the frame, a hiaged plate or shield prevent- 
ing currents of air. 

Boat Propelling Mechanism. — 

William H. Dick, Dansville, N. Y. This is a mechan- 
ism especially adapted for row boats, canoes, and each 
small craft, and designed to be quickly and conveni- 
ently placed in position in the boat or removed from 
it, being adjusted in position to the size of the boat. 
Tbe seat is supported on the base of the mechanism, 
and upon a standard are adjittitable arms supporting 
journal boxes In which are adjustably journaled shafts 
carrying paddle wheels, the paddle shafts being ope- 
rated by chain belts from crank shafts. No rudder 
is required, as each paddle is operated independently, 
and no fastening devices are necessary, the weight of 
the device and of the operator being sufficient to hold 
the mechanism in place. 

Beam Clamp and Hanger.— William 

W. Canby, Philadelphia, Pa. This Invention provides 
a novel construction of adjubtable clamps for I or 
other shaped beams, girders, etc,, to be used as a 
hanger for steam, gas, water and other pipes, and also 
applicable to bridge building or iron construction work 
of different kinds. The opposite jaw or clip-shaped 
clamp sections are provided with^bent legs at their inner 
ends, longitudinally slotted base portions being fitted 
to slide one upon or under the other, the upper one 
having nut-locking ribs, in combination with a bolt and 
nuts above and below the baser portions of the legs 
securing the clamp sections together. 

Household Altar. — Leo C. Beaudet, 

New York City. A compact and ornamental altar 
table is provided by this invention, adapted to be 
folded to produce an Inclosing box or cabinet in which 
the adjunctive candelabra and vases are kept, but 
which may be quickly unfolded Into altar form to sup- 
port the sacramental altar service ware. A telescopic 
supporting standard and base therefor Is also provided, 
affording a column of proper height to sustain the table 
suitably elevated, or allow the entire device to be greatly 
reduced in height If desired. 

Wagon Jack. — Frederick Finsterer, 

Avon, Montana. Combined with a toothed lifting bar 
fitttrd to slide and a hand lever carrying a lifting hook 
adapted to engage the toothed bar, is a bolt fitted to 
slide and'engage the toothed bar while being actuated 
from the lifting hook. The construction is simple and 
durable and very effective In operation, being arranged 
to automatically and securely lock the lifting bar in 
place to support the load. 

Can Opener. — Anthony Ward, New 

York City. The main portion of this device is formed 
of a single length of wire bent to form a handle at one 
end and a pivot at the opposite end, the cutter having 
an aperture through which the wire Is passed when the 
cutter is secured in fixed position on the wire. The 
device is very simple and Inexpensive, and the blade is 
so formed that tbe walls of the kerf produced will be 
quite smooth, and when the knife Is Introduced into the 
head of the can it will not have a tendency to leave the 
head dnri n j the process of cutting. 

Culinary Vessel. — Seth Williams, 

Sing tiinj^, N. Y. An Improved article of manufacturti 



is afforded by this Invention, being a vessel of that 
class in which an inner receptacle of earthenware, 
granite ware, or other material, is Inclosed in an outer 
metallic casing in such manner as to form a space or 
chamber for the access of heat around and In contact 
with the walls of the Inner vessel without the vessel 
being exposed to the direct action of the fire. Tbe 
vessel IS of very simple and inexpensive constructloc, 
in which the heat from the fire will be deflected and 
guided to Impinge upon the interior vessel at its sides 
and the edges of the bottom. 

Burner. — Theodore A. Williamson, 

Allegheny, Pa. This is a hydrocarbon burner for cook- 
ing or heating purposes, and has a bottom plate formed 
with a coll, connected with one end of which Is an oil 
supply, a back plate resting on the bottom plate having 
w channel connecting with the other end of the coll, 
whileoneor more burners on the back plate arecon- 
nected with the channel to receive the gas and oil sup- 
ply. The device is simple and durable In construction, 
and arranged for convenient Insertion and use in 
ordinary stoves. 

Muff, — Catharine Booss, New York 

City. This Invention provides a simple and inexpen- 
sive device which may beeasllyappliedtoamuff to hold 
it incorrect shape, and by which the muff may be at- 
tached to tbe persen. A ring, either fiat or round and 
preferably yielding, is secured within the body of the 
muff, and in one side of this ring is an outwardly ex- 
tending ear from which extends a chain to the free end 
of which a bracelet is attached, to be worn on the 
wrist. 

Shoe Horn. — Newton A. Dickinson, 

Et^sex, Conn. This is an improvement on that class of 
shoe horns whict*ave a pivoted lever to press the heel 
portion of a rubber or leather shoe against the lower 
portion of the horn, thus forming a clamping device 
for pulling on the shoe. Tbe lever has its upper end 
curved to forma finger hold and a roller Is mounted 
longitudinally on Its lower end, the lever being pivoted 
to the horn and adapted to swing in a plane parallel to 
it. The lower ends of the horn and lever may, if pre- 
ferred, be convex and concave, whereby they are 
adapted to fit together. 

Earth Auger. — Bradford Lane, 

Carlton, Oregon. This is a device especially designed 
for use In digging post holes, the cutting blades being 
rigidly supported from a single handle, and the blades 
beingcurved orconcflved transversely and having in- 
turned bottoms, with slightly diagonal bottom edges, 
one side and the bottom of each blade being sharpened. 
This auger Is calculated to effect the cutting of a large 
hole in an easy and expeditious manner, enabling a 
large bite to be quickly cut and {compactly held while 
being removed. 

Penholder.— Theodore O. Earle, New 

York City. This holder consists of a cylinder with an 
opening in one side and a lever having a movable ful- 
crum in the cylinder, one end of the lever engaging a 
pen while its other end has a button extending out 
through an opening fiush with the outer face of the 
cylinder. The penholdlng attachment adapts Itself to 
pens of different thicknesses, and the pen is effectually 
clamped and held in proper position for use, or may be 
quickly and conveniently released and removed without 
soiling the fingers. 

Clasp. — George W. Kuchler, Yonkers, 

N. Y.,and Hermann C. Fischer, New York City. A 
device which may be utilized for clamping either heavy 
or light articles Is provided by this invention. It is of 
the caliper type. In which the free or clamping ends of 
the arms are normally held apart by a spring, a locking 
lever being provided capable of forcing the arms to 
close upon material of varying thickness and lock the 
arms in such position. The device is simple and inex- 
pensive, and when made In small size for a garment 
clasp, the locking may be effected by one hand. 

Inkstand. — George W. Galbreath, 

Sedaha, Mo. This is a fountain inkstand, in which an 
apertured cap secured to the body carries a hollow fiexi- 
ble ball with top and bottom apertures, the lower one 
registering with the aperture in the cap, a tube being 
carried by the ball, the tube being attached at its upper 
apertured portion and extending at its lower end down* 
ward within the body of the stand, l^be moment a por- 
tion of the attachment is pressed downward the Ink 
fiows upward to meet tbe pen, so that the Ink is pre- 
sented to the pen only when needed, the ink ordinarily 
remaining In thebody.of the stand, where It Isprotected 
from dust,' etc. 

Police Nippers.— Samuel A. French, 

New York City. The body of the nippers is made in 
the usual way, and consists of two pivotally connected 
members, each embracing a handle of essentially L 
^hape, and a curved arm integral with the handle, but 
the construction is such that the nippers may be con- 
venlently manipulated by one hand, and bo that the 
moment the lock latch or lever is released the arms of 
the nippers will automatically aesume an open position. 
The action of the lock latch or lever is also more easy 
and certain than heretofore, and its construction and 
location such that when the nippers are carried In the 
pocket they will not present sharp edges to tear the 
clothes. 

Aging Whisky. — John H. Halligan, 

Huntsville, Texas. This invention provides an ap- 
paratus designed to affect whisky in a very short time 
in much the manner that it Is affected by allowing it 
CO lie in barrels for a term of years. The apparatus 
consists of a cylinder, the lower part of which forms a 
heating chamber, while suspended In Its upper part Is a 
whisky holding tank, the arrangement being such that 
the whlirky may be unequally heated to give it a slow 
rotary motion within its tank. Itis designed in practice, 
by thirty days^ treatment with the apparatus, to give 
whisky the appaient age of from eight to ten years. 

Note.— Copies of any of the above patents will be 
furnished by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



NEW BOOKS AND PUBLICATIONS. 

The Optics of Photography and Pho- 
tographic Lenses. By J, Traill 
Taylor. London: Whittaker & Co. ; 
New York: Macmillan & Co. 1892. 
Pp. vlil, 244. Price $1. 
This little work should be designated as both practi* 
cal and timely. It is practical because it covers the 
ground of the construction, relative good and bad quali- 
ties, manipulation and testing of lenses. Mounts and 
cells, the grinding of lenses and special cases are also 
treated. It Is timely because in these days a photo- 
grapher should know something about the tools of his 
trade and should not be ratified to merely make the 
exposures. He should know something of what this 
book teaches. 

Money, Silver and Finance. By J. 
Howard Cowperthwait. London and 
New York : G. P. Putnam's Sons. 
1892. Pp. V, 242. Price $1.25. 

The author of this book Is opposed to the free coin- 
age of silver. In his preface he speaks of ^* the ludicrous 
spectacle of thousands of men devoting their time and 
labor to the taking of silver out of the mines, where it 
could do no harm, for the purpose of placing it In the 
Treasury's vaults, whence Its monstrous bulk menaces 
the Industries and the general prosperity of the coun- 
try." Such a writer has evidently the courage of his 
conviction, and such a quality is a commendation of his 
book. 

Electric Light Cables and the Dis- 
tribution OF Electricity. By 
Stuart A. Russell, with 107 illustra- 
tions. London : Whittaker & Co. 
and George Bell & Sons. 1892. Pp. 
xi, 319. 107 illustrations. Price $2.25. 
This accession to *' TheSSpecialist^s Series " is worthy 
of a warm welcome. It is a book written, not for the 
meeting of the requirements of some English "exam.," 
but for the working engineer. The thoroughly practi- 
cal nature of the work Is evidenced by Its topics, such 
as different methods of cable construction, economical 
current density in conductors, series, multiple arc,three- 
wire and five-wire distribution, and many others. Un- 
derground lines and systems receive very full considera- 
tion, American and English examples being liberally 
drawn upon. Calculations are employed throughout 
the work, but the mathematics are kept well within 
range of the general practical engineer. 

The Electric Railway in Theory 
AND Practice. By Oscar T. Crosby 
and Louis Bell Ph.D. New York: 
The W. J. Johnston Co. 1892. Pp. 
400. Price $2.50. 

With nearly 150 illustrations this book Is a very good 
contribution to one of the most important branches of 
electrical engineering. What the railroad of the future 
will be, aud what part electricity will play in Its de- 
velopment is altogether conjectural. This book tells 
what the aspect of the subject is to-day. The subjects 
of prime motors, electric motors, and car equipments, 
the line track and station economy, storage battery trac- 
tion, high speed service, and commercial considerations 
are typical subjects. In the five appendices coneidera. 
ble useful Information Is given, notably a section on 
lightning]protection, by Professor Elihu Thomson. 

Michael Faraday, Man of Science. 
By Walter Jerrold. New York and 
Chicago: Fleming H. Revell Co. (No 
date.) Pp. 160. Illustrated. Price 
75 cents. 
The story of Faraday^s life, fascinating In its details 
of his inauspicious start in life, and of his later work, 
which stamped his as one of the greatest minds that 
England ever produced, is given In graphic and popular 
form in this little volume. The tale is an inspiring one. 
The Illustrations of places connected with the philoso- 
pher's life give the book additional value and interest. 

The Tannins. By Henry Trimhle, Ph. 
M. Vol. I. Philadelphia: J. B. Lip- 
pincott Co. Pp. 168, Price $3. 

This is a monograph on the history , preparation, proper- 
ties, methods of estimation, and uses of the vegetable 
astringents, with an index to tbe literature of the sub- 
ject. The latter cannot fail to be especially valuable to 
any one proposing to conduct experiments in this line, 
ao it appears there has been quite a library published in 
regard to the tannins. The kind of Information which 
the tanners are looking for,l however, that which will 
enable them to readily determine the absolute and rela- 
tive tanning values of different tanning materials— seems 
to be but little nearer their reach than it was brought 
by the experiments of Sir Humphry Davy in ,1803. It 
is not yet certain but that there are as many kmds of 
tannin as there are of tanning materials. 

Essentials op Physics Arranged in 
THE Form of Questions and An- 
swers. By Fred. J. Brockway, M.D. 
Philadelphia: W. B. Saunders. 1892. 
Pp. 330. Price $1. 
This " quiz comp)end''' purports to give the essentials 
of physics for medical students. It is always an open 
question what the essentials are. In the case of this book 
we feel that we award it much praise in stating that we 
believe most medical practitioners satisfy their con- 
sciences with a far more meager allowance of physics 
than we have here presented. It would prove, we be- 
lieve, a useful manual for teacher^s use In other than 
medical schools. 

A Manual of Mining. ByM. C. Ihlseng, 
C.E., M.E., PhD. New York: John 
"Wiley & Sons. 1893. Pp. x, 428. Illus- 
trated. Price $4. 
This work is a treatii>>e on mining engineering from 
the aspect of an American. In this sense it is specially 
valuable. The works on this and kindred subjects have 
hitherto been to some extent hampered by tradition. 
The preparatory work, methods, extraction of ore, ap- 
plication of electricity and water power, pumping, venti- 
lation and many other heads might be quoted In addi- 
tiontoehow the exhaustive way in which the topic ie 
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treated. A list of authorities quoted^ and of "manu- 
facturers represented in the illustrations" (meaning, we 
presume, manufacturers' machines and appliances, as 
we see no portraits) are commendable features. A pe- 
culiarly full inriex closes the work. 

Electricity and Its Uses. By J. 
Munro. London: The Relig:ious Tract 
Society. Fleming: H. Revell Com- 
pany, * New York and Chicago, sole 
agents. 1890. Pp. xv, 308. Price 
$1.40. 
The oft-trod ground of popular description of electri- 
cal appliances is traversed in this attractive volume. 
Its neat shape and numerous illustrations make it a 
contribution of some valne, although in so crowded a 
field. 

Practical Directions for Armature 
AND Field Magnet Winding. By 
Edward Trevert. Lynn, Mass. : Bu- 
bier Publishing Co. 1892. Pp. 113. 
Illustrated. Price $1.50. No index. 

This book is of interest now when so many amateur 
electricians are experimenting with motor?. The direc- 
tions for winding, while not going very deeply into the 
subjects of sizes for given power, etc. a^re clear and 
simple, and so expressed as to be understood easily. 
The last portion of the work, a little less than one half, 
is devoted to an outline of the principles of commercial 
motors and dynamos, and contains a few useful tables. 

Practical Centering. By Owen B. 
Maginnis. New York : William T. 
Comstock. 1891. Pp. 80. Illus- 
trated. Price $1.50. No index. 

The hand of the practical builder and constructor ap- 
pears in the pages of this book. The thoroughly prac- 
tical cast of its text and the many useful hints scat- 
tered through it make it useful reading for all who are 
engaged in the class of engineering work of which it 
treats. The concluding chapters on house carpentry 
are excellently conceived and put before the reader. 

The Shoe and Leather Reporter An- 
nual for 1892 is a volume of nearly 750 pages. The 
main portion of the book is a directory of the boot and 
shoe manufacturers, tanners, dealers in leather and find- 
ings, hides, furs, etc., and manchinery manufacturers, 
in the United States and Canada, with names of promi- 
nent firms in otherparts of the world. It also has par- 
ticulars as to the organization of a number of trade 
bodies in diflEerent cities, and various other matters of 
interest m the shoe and leather trades. Published by 
the Shoe and Leather Reporter^ New York. 
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The, charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight tvords to a line. Advev 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week^s issue. 
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TABLE OF CONTENTS. 

1. Elegant plate in colors of a residence in the Queen 

Anne style of architecture, erected for F. S. 
Andrews, at Seaside Park, Bridgeport, Conn. 
Perspective view, floor plans, etc. Longstaff & 
Hurd architects, Bridgeport, Conn. Cost $7,000 
complete. 

2. Plate in colors of a cottage at Richmond, Mo. Per- 

spective elevation and floor plans. Cost $1,500. 

3. A residence at Cleveland, O. An admirable design. 

Floor plans and perspective elevation. Cost 
about $6,000. 

4. A cottage at Gardner, Me., erected at a cost of 

$1,900. Perspective elevation and floor plans. 

5. Floor plans and perspective view of a Colonial 

house at Portland, Me. Cost $3,800 complete. 

6. Design for an ornamental chimney piece. 

7. A cottage at Portland, Me. Cost $3,500 complete. 

Perspective and floor plans. 

8. Floor plans and perspective view of a very attrac- 

tive Queen Anne cottage erected at Babylon, L. I. 
Cost complete, $2,800. 

9. View of the proposed Odd Fellows' Temple at 

Chicago. To be the most imposing structure of 
its kind in the United States, and the tallest build- 
ing in the world. Height 556 feet. 

10. Sketches of an English cottage. 

11. An attractive residence recently erected at Belle 

Haven Park, Greenwich, Conn., at a cost of 
$11,000 complete. Floor plans and perspective 
elevation. 

12. A residence at East Park, McKeesport, Pa. An at- 

tractive design. Plans and perspective. Cost 
about $4,000. 

13. AcottageatAsbury Park, N.J. An excellent design. 

Cost $5,300 complete. Floor plans and perspective 
elevation. 
14 Miscellaneous contents: Lawn planting; how to do 
it and what to avoid, with an illustration.— A 
suggestion for inventors. — Acoustics. — They 
bought burning houses.— Timber in damp places. 
— The taper of chimneys.— Stained cypress.— Low 
ceilings.— An improved woodworking machine, 
illustrated. — A fine machine for cabinet shops, 
illustrated. — Swezey's dumb waiter. — Graphic 
representation of strains. — An improved door 
hanger, illustrated.— A new woodworking ma- 
chine, illustrated.- The baths of Diocletian.— The 
Stanley plumb and level, illustrated. — The 
Diamond Match Company. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the moat interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Pnllneas. Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circttlation 
of any Architectural publication in the world. Sold by 
all newsdealers. 
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Wanted— 50 second-hand screw-cutting lathes, 8 to 12' ' 
swing, either foot or steam power. Will pay cash, W. 
P. Davis, Rochester, N. V. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord.Ct. 

For f oundrymen's metallic pattern letters and figures 
send to H. W. Knight & Son, Seneca Falls, N. T. 
Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

For first-class patterns write to Chas. Cassell, general 
patternmaker, Canton, Ohio. 

For Sale— Patent No. 465,137, pocket registering bank. 
$fiOO. Address W. F. Hutchinson, Passaic, N. J. 

Steam Hammers. Improved Hydraulic Jacks.andTube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co.. Laight and Canal St8.,New York. 

Centrifugal Pumps for paper and pulp mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

For Sale— Eleven hundred acres best coal land on 
Pacific coast. For samples, etc., address C.F.Pearson, 
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HINTS TO CORRESPONDENTS. 

Names and Addresii must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientllic American Supi»lements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

[Tllnerals sent for examination should be distinctly 
marked or labeled. 
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(4116) F. E. H. asks (1) Is there any 

way to oxidize nickel ? A. To oxidize nickel give it a 
thin coating of silver and oxidize with sodium sulphide 
solution, or try dipping the nickel into a solution of 
mercurous nitrate and then treating with sodium sul- 
phate solution. 3. How is etching 'done on souvenir 
spoons ? A. For silver etching we refer you to the 
Scientific American, Nn. 15, vol. 65, query 3445. 

(4117) P. B. W. asks : 1. Will you pub- 
lish how to cure a cigarette habit ? I have been a slave 
to it for the last 5 years. A. Quit the dirty habit at 
once and forever. 2. What is good to take the pain 
out of my breast that the nicotine has made? A. Stop 
smoking. 3. Is there a substance that you can put in 
your tobacco that will kill the nicotine? A. No. 

(4118) W. R. B. asks : 1. What size wire 
should I use for a telegraph relay magnet? A. Use 
No. 33 or 34. 2. Of what sized iron should I make my 
iron core? A. % inch diameter and 1J4 inch long. 3. 
How long and thick should the wire coils on the relay 
cores be? A. The length of the core and 1% inch out- 
side diameter. 4. Please state some way of softening 
cores? A. Heat them to a cherry red and bury them in 
ashes overnight. 5. What kind of iron should I use ? 
A. The softest wrought iron. 6. What size wire and 
coils should I use on my sounder to work on short 
circuit, on a circuit of two or three miles? A. No. 34 
for local and No. 32 for line. 7. If I made the parts of 
my instrument of iron, would it be better to temper the 
iron or leave it soft, to give the be^t sound? A. If 
you use iron, leave it soft. For all parts except the 
magnet cores, yoke and armature, brass is preferable to 
iron. 

(4119) T. C. S. writes : 1. What chemi- 
cal could i put into a glass and let dry and in a little 
while, by pouring water or some other chemical into 
glass, turn it (the water or chemical) black or any dif- 
ferent color? A. For black add a little nut galls and 
iron sulphate, both in powder. For blue use ferridcy- 
auide of potassium in place of the nut galls. Excellent 
effects may be produced with aniline colors in very 
small quantity. 3. Would a 40 ohm telegraph sonnder 
work with two batteries on a line of ten or fifteen feet? 
If not how could I remedy it? A. Yes; but it should 
have more battery. 3. How do you make the solution 



of a gravity battery ? A. Use pure water, and drop the 
crystals of copper salphate into the bottom. A few tea- 
spoonfuls of salt or of sodium sulphate may be dissolved 
in water and added to start the battery. 

(4120) J. M. writes : I desire to learn of 
some absorbent that can be used in connection with 
the storage of certain perishable products, such as eggs. 
I want to find something that will absorb gases and 
odors, without giving off any odor itself. You are 
aware, no doubt, that in machine storage, it seems 
necessary to keep rooms tight, and consequently any 
gases given off are confined in the rooms. It is this I 
want to get rid of, as it seems to affect the articlen of 
the more delicate kind of perishable merchandise, A. 
We would suggest the use of a strong solution of 
potassium permanganate exposed in shallow vessels. 
Bone charcoal would also have a good effect. 

(4131) J. B. says : 1. He has been trying 

aristotype paper, and succeeds well except when mount- 
ing. After printing and toning I throw the prints into 
cold water and wash in several waters for two or three 
hours. I use starch paste new made, but perfectly cold 
and thick enough to be stiff when . cold. I take the 
print from the water and lay face down on glass and 
put blotting paper on it, and that takes away all water. 
I then brush paste over the print carefully, taking care 
to cover every part of it. I then lay the print on the 
mount and squeeze it down perfectly flat. I generally 
wipe off with wet white cloth. I often use a handker- 
chief, wringing it as dry as possible before using. It is 
now all right to all appearance. If I place them between 
blotters to dry. the paper makes them woolly, for it 
sticks to the blotting paper, [f I lay them out on a 
tabic to dry, they get along all right till they get pretty 
dry, then the corners begin to turn up, and sometimes 
the sides leave the mount too. The man I buy my 
paper from says to treat the paper as albumen paper. 
I have tried it every way, and I have lots of trouble 
with it, and am a little doubtful about it. Please send 
me a good formula for toning aristo paper, also di- 
rections for mounting and burnishing. A. A better 
mounting paste than starch for aristotype prints is : 

Nelson's No. 1 photo, gelatine 4 ozs. 

Water. 16 ozs. 

Glycerine 1 oz. 

Alcohol 5 ozs. 

Dis-olve the gelatine in warm water, then add the 
glycerine, and lastly the alcohol. This is said to 
prevent cockUng. Alum should be used in the toning 
and fixing solution to harden the surface. A com- 
bined toning and fixing solution is made up as follows: 

1. Hypo 10 ozs. 

Add water to make 36 ozs. 

When dissolved add 4 ozs. of powdered alum. 
3. A. Sulphocyanide of ammonia, c. p. 1 oz. 

Dissolved in water 2 ozs. 

B. Dry chloride of gold, c. p 15 grains. 

Chloride of ammonia 60 grains. 

Dissolve in water 3 ozs. 

Add B to A in small portions, shaking after each ad- 
dition till the precipitate formed is redissolved, then 
filter. This solution should be clear and colorless and 
be kept in a yellow bottle. 

3. Nitrate of lead 90 grains. 

Water 2 ozs. 

Different tones can be made by various combinations 
of the three solutions. 

No. 1 8 ozs. 

No. 2 2 ozs. 

No. 3 2 drachms. 

i Water 6 ozs. 

No. 1 8 ozs. 

No. 3 3 ozs. 

No. 3 4 drachms. 

I Water 5 ozs. 

No. 1 8 ozs. 

No. 2 4oz8. 

No. 3 4 drachms. 

Water 4 ozs. 

The bulk of the solution may be lessened by using one- 
half or one-quarter the proportions above stated. After 
the prints are dry, and before burnishing, rub the fol- 
lowing lubricator over the surface: 

Celaceum (spermaceti) 10 grammes. 

Castile soap... „ 10 grammes. 

Alcohol 1 kilogramme. 

This will give a good gloss. 3. Are the roller burnishers 
ahead of the other kind? A. They are considered 
superior. 3. The other day I sensitized some albumen 
paper with nitrate of silver, and after printing and 
toning I found it all covered with little blisters about 
the size of a pin head; at least they seemed to me to be 
blisters. The paper looked like pebbled leather. Was 
it my fault or the fault of the paper? A. Blisters gen- 
erally occur when the solutions are of uneven tempera- 
ture. All solutions should be between 70^ and 80** F. 
Make the fixing bath one ounce of hypo, to eight of 
water, and to each gallon of this add two ounces of 
alcohol and two drachms of ammonia O'SSO**. This is 
said to prevent blisters. 

(4122) Young Electrician asks : 1= What 
number of the Supplement contains the construction 
of the electroplating outfit? A. See Supplement, No. 
310. 2. What becomes of the energy that is employed 
in sploshing water in a churn? A. It is dissipated in 
the form of heat. 3. How are storage batteries con- 
structed, and how many cells would it take to light 
eight 16 candle power lamps through an evening, the 
plates in the cells to be 10 in. by 8 in, byi^in. ? A. 
Consult Supplement, Nos. 322, 677, 685. 342, 426, 455. 
It will require 11 cells for 20 volt lamps. 

(4123) H. S., A. L. S., and others ask 
how to 'restore a meerschaum pipe which has been 
burnt. A. Place corks in both the bowl and stem hole 
of the pipe, and place for one minut? in boiling milk, if 
the pipe is to be slowly colored and hard, and for the 
same length of time in boiling beeswas, if the pipe is 
to be colored quickly. 

(4134) a. D. C. asks : 1. Can th^*. simple 

electric motor described on page 498, " Exptrimental 
Science,*'' be run by the gravity battery? If ho, how 
many cells would it require to run the motor at 500 
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revolntions per minute? If tie gravity battery will not 
run the motor, how many cells of Dr.Gassner'a dry bat- 
tery will it take to run the motor, or will it run itatall? 
A. Neither the gravity nor the dry battery is suitable 
for running the simple motor. The motor has very low 
resistance and requires a battery of low resietance. 2. 
If the motor be connected up as a dynamo, or as the 
motor should be and run at about 500 or 1.000 revolutions 
per minute by foot power, would it give a current of 
electricity which could be felt by any one, without an 
induction coil? A. The motor does not act well as a 
dynamo. It generates only a very slight current. For 
a dynamo, wind the armature and field magnet with 
finer wire and use soft cast iron in the field magnets. 

(4125) Tel. writes : I am making tele- 
scope as described in "Experimental Science." 1 have 
an acromatic objective glass 3H ^^* diameter, 44 in. 
focus. The other glasses areeye lens, % in. focus, field 
lens 2 In. focus. Should 1 have tube 40 in. long? I 
had already made 'the tube before I got glasses, and it 
is 32 in. long. Will that do as well? A. The 32 in. 
tube will answer. You can make out the length of the 
tube by means of a draw tube. 

(4126) M. D. writes : 1. I am making 

the motor described in Supplement, No. 641, and would 
nke to know if the core of the armature could be made 
of a coil of sheet iron instead of the wire? Would it 
give as good results? A. Sheet iron will not answer as 
well as wire. 2. Would this same armature do for 
other motors with field magnets of solid iron instead of 
Russia iron? A. Yes. 3. How many cells of storage 
battery would it require to run this motor, and how many 
gravity cells will be required to charge the storage bat- 
tery? A. Two cells of storage battery. The gravity 
battery is not suitable for running the motor, but will 
answer for charging the storage battery. 4. What is 
the least number of volts required to run this motor? 
A. Four. 5. What size dynamo would this motor run? 
About how many lamps would the dynamo light, each 
about ten candle power? A. A very small one. So 
small in fact, that it would not be of much account 
practically. It is poor policy to run a dynamo by an 
electric motor driven by batteries. Better make use of 
the battery current, which is much greater than you 
could produce inthemannersuggested. You might pos- 
sibly run one or two lamps of smallest size, 6. Would 
this motor run a 16 ft. canvas boat? How could the 
speed be regulated? A. Yes; slowly. You would 
hardly need a speed regulator. The regulation, however, 
can be effected by introducing more or less resistance 
in the circuit. 7. Could this motor be made more 
powerful by increasing dimensions? A. Yes; but we 
do not advise basing the calculations for a larger motor 
on the dimensions and proportions of this, 8. In what 
number of Scientific American Supplement would 
I find a description for simple dynamo? A. Nos. 161 
and 600. 9. How could the battery be fixed to keep it 
from splashing out by the movements of a boat? A 
The battery may be provided with a close fitting cover 
having a small vent tube. 

(4127) H. M. T. asks : Can you give 

instructions for making a Ruhmkorff coil? A. Con- 
sult Supplement, No. 160. 

(4128) W. A. H. writes : 1. I have a 

glazed earthenware vessel, the right size for a porous 
cup, but know of no way to take off the enamel. 
Could you suggest one? A. The glaze cannot be re- 
moved. Better purchase your porous cells. They cost 
very little. 2. I have a single fluid four-cell battery, 
each cell consisting of a number of electric light 
carbons with a leaden ring cast ground one end and a 
rod of zinc, well amalgamated in the middle; Inside is 
solution of salt and water. After being worked through 
a door bell a few days the current diminishes, but the 
diflicnity is removed by cleaning the zincs. Even then 
the current does not exceed two and one-half volts. A 
film seems to come over the zincs. Could you tell me 
of any way to get more current without so much 
trouble? Have tried sal-ammoniac, but the current does 
notincrease. Is the zinc surface too small? A. Con- 
vert yon battery into a Fuller battery by placing the 
zinc in a porous cell having mercury in the bottom, into 
which the zinc dips. Place bichromate solution out- 
side the cell and water inside. The carbons will, of 
course, be immersed in the bichromate solution. A cur- 
rent is measured by amperes, not by volts, hence your 
characterization of your current is meaningless. 

(4129) H. A. A. asks : 1. Why is the in- 
duction coil described in *' Experimental Science " 
wound as two coils ? A. To prevent the passage of 
sparks from one end of the coil to the other. 2. I want 
to make an induction coil about 4 inches long by 2 
inches in diameter; will a ^ inch core be large enough ? 
A. The core will do. 3. How much and what size wire 
Willi require? A. Use two layers of No. 18 in the 
primary, and fill the spool with No. 36. 4. I saw a 
core made inside of a brass tube, and to decrease the 
current the tube and core were both pulled out. Was 
this right or should not the core be stationary ? A. 
It is right to have both the brass tube and the core 
movable. The brass tube may be omitted if the core is 
movable. 5. How can I splice some pieces of No. 26 
wire together to use on an induction coil? A. Twist it 
together neatly and solder with soft solder, taking care 
to wash off all traces of soldering fluid to prevent cor- 
rosion. 6. Is there a Supplement through which I can 
get some hints on making an induction coil like the 
above? A, None that gives other information than that 
contained in "'Experimental Science." 7. Please make 
the following from *■* Experimental Science," page 550, 
clearer. A piece of quite thin brass should be bent to- 
gether in a U form, and the wire should be allowed to 
pass through the channel thus formed. A. The U 
shaped piece of metal is designed as a guide. It rests on 
the coll while the winding progresses and the thickness 
of the metal determines the space between the convo- 
lutions. 

(4130) J. J. O'D. asks : How to work 
Mushett steel to the best advantage, and how to temper 
it. A. Work Mushett steel in the same manner, and 
with the same care, as high tool steel. Must not be 
heated beyond a full red. Requires no tempering. 
When the tool is finished under the hammer, lay it 
down to cool. Sharpen as other tools on the grindstopf; 
or wet emery wheel. 
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(4131) E. N. H. writes : I intend mak- 
ing a motor like the one described in " Experimental 
Science " on pages 497-509 reducing it one-lialf. I am 
going to tiave castings made for the field magnet and 
the armature. Could not the armature be cast with 
wedge like projections to facilitate the winding? A. 
Cast iron should not be used for the core of the arma- 
ture. 2. What size wire should the field magnet and 
the armature be wound with? (In making it 1^ size.) 
A. It depends upon the source of the current andjhe 
E. M. F. Probably No. 23 or No. 24 would answer fora 
battery current. 3. Should I put the same number of 
layersatid convolutions as in making it full size? A. 
Yes. 4. If It is not a good plan to have thearmature 
cat^r, could I not cut out some pieces of the shape de- 
scribed trom Russia iron? A. Yes. 

(4133) S. M. S, says : Can you give me 

a formula for sensitizing albumen paper that does not 
need fuming with ammonia? One of my friends can 
make a sensitizing bath that works nice, do not need to 
fume the paper. A, Try this: 

Water 1 oz. 

Nitrate of silver 40 grs. 

Nitrate of ammonia 30grs. 

Liquid ammoDia 3 min. 

Float the paper for 3 minutes. The hydrometer should 
register from 51 to 56. Very important to keep bath al- 
kaline. 

(4133) X. Y. Z. says : I have a negative 

from whicli I have been making silver prints, and the sil- 
ver from the paper has got on to the negative, on account 
of dampness, I expect, and spoiled it for printing. Can 
you tell me of any method of removing it ? A. If the 
negative is varnished, remove the latter by soaking in 
alcohol for a few minutes, then apply the following to 
the stained part: 

A. Sulpho cyanide of ammonia J^dram. 

Water ....1 oz. 

B. Nitric acid ^ dram. 

Water 1 oz. 

Mix A and B and apply. A fresh solution should be 
made for each negative. Follow by washing and ap- 
plying a saturated solution of chrome alum. 

(4134) W. H. W. asks : 1. What would 

be the result if a motor or dynamo were constructed 
the same in every respect, that is in the *' Experimental 
Science," Fig. 485, with the escepiion of the armature 
core, or in other words, if the wire of the armature were 
wound on a wooden core (the shaft being also wood) 
and everything else being the same as in Fig. 485 ? How 
much current would such a machine uive, run as a 
dynamo, and how much current would it take as a 
motor to run it? A. The result of the construction 
described by you would be to produce a very slight 
current when used as a dynamo, and as a motor it 
would possibly rotate itself, but it would not be a suc- 
cess, a. What would be the result if I wound the 
armature and put all the wire on the outside of the core, 
made as directions, winding back and forth over pins 
in the sides of the core, bringing all the wire of the 
section on one side? A. The result would be a ma- 
chine incapable of being used either as a motor or a 
dynamo, as the currents in the different portions of the 
winding would counteract each other. 

(4135) D. P. sends us diagrams show- 
ing two halos concentric with the sun and four sun 
dogs or parhelia on a horizontal line with the sun at the 
intersection with the halos, and asks explanation. 
Both halos are surmounted by inverted colored halos 
tangent to each of the white halos. The phenomena is 
attributed to the existence in the upper atmosphere, in 
the region of the cirrus clouds, of snowflakes thinly 
dispersed through the air, which reflect and refract the 
light of the sun at certain angles. As the snowflakes 
are crystallized in a great variety of forms, the reflec- 
tions and refractions from their surfaces and through 
their angular forms seem to account for all the known 
variation in halos, coronas, sun dogs or parhelia and 
pri!>raatic colors of the inverted halos. 

(4136) E, L. says : Noticing your direc- 
tions for coloring photos, in Scientific American of 
February 20, 1893, page 119, I beg to ask : 1. Will not 
the solution render the oil colors soft and flow over the 
other part of the paper when rubbed with the flnger? 
A. We think not, since the color is first thoroughly 
dried. 3. Are the effects permanent, and for how long? 
A. Probably for several years. 

(4137) T. W. K. asks for the ingredients 

that compose luminous paint, to make numbers that 
can be seen in the dark. A. Barium and calcium sul- 
phides formed by ignition are characteristic ingredients. 
See our Supplement, Nos. 229, 197, S49, 539. 

(4138) G. A. L. says : Please let me 

know through your paper what direction the north star 
is from the north pole? A. The pole star is now about 
lhi° from the true pole. When the middle one of the 
three stars in the handle of the dipper (Mizar) is on the 
meridian below the pole star, the true pole is 1J4° be- 
low the pole star. In any position of the line between 
the two stars the true pole is 1}4° from the north star 
toward Mizar. 

(4139) C. E. D. asks how to find the 

altitude of a triangle when the base and the sum of the 
altitude and the hypotenuse is given. A. Altitude 
= sum of altitude and hypotenuse squared minns base 
squared, the whole divided by twice the sum of hypo- 
tenuse and altitude. 

(4140) W. W. asks : 1. How can I ex- 
plode a cannon with electric battery? Will you please let 
me know how to proceed, what kind of battery to use, 
etc. ? A. You can explode the charge in a cannon by 
means of an electric fuse having a small platinum wire 
surrounded by fine powder. A current from a Grenet 
battery heats the wire to redness, and explodes the 
powder, the latter igniting the charge of powder in the 
cannon. 2. Is cast iron preferable to soft iron for the 
field magnet of a dynamo? A. No; soft iron is prefera- 
ble. 3. Which is right? A says that if an article like 
tooth powder or face powder is put up and sold, that 
its sale can be stopped by law if it is not patented, while 
B says, if it is beneficial and harmless, its sale cannot be 
atopped and that a patent is only to protect it? A. 



Taking out a patent does not oblige the patentee to sell, 
nor does the mere fact that a patent is not taken out 
prevent selling an article unless it infringes an existing 
patent, i. Also what is the meaning when they say 
such an article (face powder, etc.) is liable to stamp? 
A. It probably refers to the internal revenue stamp. 
The appliction of a stamp to articles of merchandise 
is not now required on articles of the class named. 

(4141) J. F. L., Jr., asks: 1. What is a 

10 per cent solution? I have been told the following ; 
1. 1 oz. solid substance (480 gr.).tO fi. oz. water. 

3. 6grs. " " 1 »» »» 

3. 6grs. " " 54grs. ** dist. 

A. A solution containing one-tenth its weight of the 
substance dissolved. This corresponds with your third 
formula. The second is altogether wrong. 2. How 
may I put up a formula as follows^: 

Dextrin 3 parts. 

Acetic acid 1 " 

Water 5 " 

Alcohol 1 '* 

A. Weigh all parts. 3. Can you me a formula for the 
fastest developer you know of for fast gelati no- bromide 
dry plates ? 

A. Eikonogen 1 oz. 

Sodium sulphite C. P — 2 *•■ 

Warmwater 30 " 

When cool add 

Carbonate of potash H *'' 

If this develops too slowly add more carbonate of 
potash. 4. Can you tell me briefly how to form arti- 
flclal crystals of ainm, copperas, salt, sugar, etc., on a 
thread for crystallographic purposes? A. Simply make 
a strong solution and while hot immerse the threads. 
After crystallization place more solution in the vessel. 
Always let it cool a little before adding. 

(4143) A. M. asks for the name of the 

acid used for stencil work on glass plates and how to 
use it? A. Hydrofluoric acid is used in etching glass. 
It can be purchased from wholesale druggists in New 
York prepared for use, or you can prepare it yourself 
by pouring sulphuric acid upon fluorspar. A lead dish 
is required for this operation. The class is protected 
with wax, parafiine or varnish. Where lines are re- 
quired the protecting coating is removed with a needle 
or scraper. The glass is placed over the lead dish 
and the hydrofluoric fumes rising from the dish attack 
the glass where it is exposed. Care must be taken to 
not inhale these fumes and to avoid getting the acid 
on the skin, as it is very corrosive and poisonous. 

(4143) P. T. Tj. asks : What volume and 

fall of water will it require to furnish power to main- 
tain 68 arc lights 3,000 candle power and 5,000 incandes- 
cent lights 16 candle power? What will flrst cost be in 
comparison with a steam plant of say 600 horse power? 
Will cost of maintenance be less? Is there less danger 
of stoppages? What is the life of a turbine working 16 
hours per day? A. Your installation will require about 
600 horse power actual from the water power motor. 
If a turbine of good make is used, the waterfall should 
be equal to 700 horse power, as this depends upon two 
elements viz., height of fall and quantity of flow. We 
must neecissarily refer you to Scientific American 
Supplement, No. 788, for illustrated description of the 
method of measuring a water power. The first cost of a 
turbine and head flume is much less than a steam plant, 
and in favorable places the dam and complete power 
plant may be brought within the cost of a steam plant. 
The economy of running expenses depends upon the 
cost of coal, but is no doubt much less than steam. 
With any degree of care against floods there is little or 
no danger of delays, far less than with the dynamos. 
Turbines run for many years without interruption. 

(4144) E. W. H. says : I have a long 

fence with 4J^ inches by 4J^ inches Oregon fir posts 
set 3 feet in the ground. Fence has only been in posi- 
tion one year, yet the portion of the posts in the ground 
show considerable rot on the surface when dug down 
on. The posts weregreen when set, I do not want to 
take up the post, yet, at present rate, it would appear 
that they would rot off in three or four years. Would 
it do any good to bore into the posts, just above the 
ground, in a standing direction, and flU the holes with 
some mineral salt? If so, how large should the holes be 
and what should they be charged with? A." We do know 
that the plan proposed will fully preserve the posts, but 
will no doubt add several years to their life. Soaking 
the ends of posts in a strong solution of sulphate of 
iron or sulphate of copper for a day has been tried and 
found efficient for several times the life of posts with- 
out any application of preservative. We think It will 
pay to bore a ^ hole in as slanting a position as con 
venient, from 4 inches above ground, say at 45^*, three- 
fourths through the post, and flll it with a saturated so- 
lution of sulphate of iron. In a few weeks again fill 
the holes and plug with wood or a cork. 

(4145) W. W. M. asks : 1. Can you give 
a description in the Scientific American of the 
ginseng of Washington, Oregon, and Idaho, where 
found, and illustrate if you can? A. We refer you for 
articles on ginseng in general to the Sciuntipic Ameri- 
can, vol. 65, p. 104, vol. 64, pp. 19, 69, 309. 2. I send 
specimen of ash of burned flax. Can you explain 
what gives the color, etc.? A. The colors are due un- 
doubtedly to the presence of iron, and possibly some 
carbonaceous matter. 

(4146) J. K. M. — For the information 

you require regarding brazing and japanning, we refer 
you to *' Scientific American Cyclopedia of Receipts, 
Notes and Queries, price by mail $5. 

(4147) C. M. T. asks : 1. Have you a 

good book on induction coils? If so, what price? A. 
Supplement, Nos. 160, 166, 229, and 569, also Dyer's 
"Induction Coil," 50 cents. 2. How many electric 
light carbons will It take to give E.M.P. of one volt? 
(About 5 inches of carbon in fiuid.) How much zinc? 
A. One carbon and one rod of zinc of any size will give 
an E.M.F of nearly two volts. 3. I have a telegraph 
sounder that seems to have residual magnetism in the 
cores to such an extent that it affects the free move- 
ment of the armature. Is there any way to remove the 
magnetism? A. Remove the magnet cores, heat them 
red hot and bury them in ashes overnight, or until 
cool. 



(4148) R. P. asks : Why do the English 

believe the occasional finding of a. horseshoe to be a 
good omen? A. There Is no reasonable explanation of 
the horseshoe superstition. There is no scientific 
connection between the finding of a horseshoe and good 
luck, excepting possibly the fact that one who picks up 
a horseshoe or anything else of sliglit value and saves 
or makes use of it is apt to have good luck. Possibly 
some of our readers may be able to give the origin of 
this peculiar notion. 

(4149) C. H. B. writes : 1. I have been 

contemplating trying to use water glass as a substi- 
tute for glue in sizing spirits of turpentine barrels. 1 
have been informed that it can be used for this. A. 
We think it would answer your purposes. 2. How is 
it prepared and used? A. It. is made by dissolving 
silica in caustic soda solution under pressure. Apply 
with a stiff brush. 

(4150) A. T. M. — The word "type- 

writer " does not indicate either sex. and Is correctly 
applied to both; '*typewritist " is an offensive eccen- 
tricity. *' Cosmopolitan " Is correctly used as a noun, 
and more frequently than " cosmopolite," though there 
is no objection to the latter if you prefer It. The word 
" macadamized'" is usually employed as an adjective, 
accent on second syllable. 

(4151) J. V. D. asks : Would a five 

horse power electric motor (500 volts, 10 amperes) 
afford sufficient power to drive a 10 in. circular saw for 
cutting cordwood? A. Five horse power would be 
ample for driving a 10 in. cross cut saw. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be bad on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 
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For wrhich Letters Patent of the 
United States ivere Granted 

March 8, 1892, 
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Air moistening device, Frazar & Thuman 470,424 

Alarm. See Vire alarm. 

Alcoholic liquids, purification of, P. C. Rousseau 

etal 470,447 

Amalgamating gold or silver with mercury, B. G. 

Noble 470,209 

Animal trap, F. H. Keuthan 470,577 

Armature conductors, connection for, G. 

Stephens 470,217 

Atomizer, C. H. Fisher 470,:i75 

Axle,C.L.. Sbeldon 470,261 

Axle and shaft bearing, N. Bersin 470,330 

Axle blanks and axles, manufacture of, O. G. 

Hall 470,239 

Axle for vehicles, trussed. Reed & Clark 470,259 

Axles, manufacture of, E. E. Slick 470,364 

Bag, See Traveling bag. 

Bag fl Her. T. Craney 470.475 

Ban, A.C. Burgess 470,391 

Band cutter and feeder, P. Swenson 470,265 

Bar. See Horsesboe blank bar. 

Barrel covers, locking device for removable, J. C. 

Tiffany 470,519 

Barrel head G.K. Bean 470,173 

Basins, batht ubs. etc , automatically opening 

outlet for, J. M. Carrere, Jr 470,179 

Battery. See Electric battery. Galvanic bat- 
tery. 

Beading machine. J. P. Howe 470,573 

Bedstead, G. Renf ro 470,445 

Beer, treatment of. L. HoflT 470,621 

Billiard score keeper and game counter, H. S. 

Wooster 470,275 

Binder, temporary, J. J. & W.C. Johnson 470,398 

Blast furnace and means for operating the same, 

J. Gill 470,481 

Block. See Building or paving block. Tackle 

block. 
Board. See Wash board. 
Boat. See Submarine boat. 

Bobbin stand and carrier, M. S. Harlow 470,328 

Boiler. See Steam boiler. 
Bolt. See Safety bolt. 

Book, index, L. Hill, Jr 470,380 

Book support, W. H. Morrison 470,207 

Book, trial balance, S. K. Burdin 470,470 

Boot or shoe, C. B. Brown 470,316 

Bottle, J. I. Vogeler 470,458 

Bottle stopper attachment, H. Grcrike 470,187 

Bottle washer, W.M. Wise 470,387 

Box. See Dice box. fancy box. Music box. 
Brake. See Car brake. Sled brake. 
Bread and appiving butter tliereto, means for di- 
viding, A. W. Kiddie 470,200 

Brine, purification of, C. G. Collins 470.181 

Broom holder, H. H. Draper 470,480 

Brush, fountain benzine, Banta & Bamberger 470,461 

Buckle, M. Tuch 470,625 

Buckle, trace, A. R. Hamilton 470,485 

Building or paving block, G. M. Graham 470,377 

Bung holes, temporary covering for, G. A. Will... 470.415 
Bureau, commode, and writing desk, combined, 

F. Harablin 470,378 

Burner. See Gas lighting burner. 

Button, cntr or sleeve, G. h\ Peck 470,411 

Button setting tool, E. Noelle 47((,628 

Can capping and crimping machine, M. Jensen. .. 470,515 

Can capping machine, W. Wedgwood 470,3(i8 

Car brake, electric, J. Redmond 470,505 

Car coupling, U. Beausejour 470,464 

Car coupling, F. D. Broga 470,616 

Car coupling, D. Cole 470,180 

Car coupling. F. W. Jost 470,198 

Car coupling, J. P. & J. E. Kirwan, Jr 470,579 

Carcoupling, F. W. Wallis 470,228 

Car coupling, Wilks &Whitus 470,230 

Car, dumping, J. L. Koplln 470,299 

Car dumping app a atus.M. M.Neames 470,589 

Car, railway, J. M. Burton 470,326 

Car wheel and brase, J. A. La Croix 470,202 

Car wheel guard, J. Nagele 470.3tS 

Cars, comer stay for, H. Cochran 470,392 

Cars, safety keeper for raining, Bailey & Feger... 470,536 

Cars, ventilating, B. M. Ross 470,6(12 

Cars, etc., ventilator for, W. Braidwood 470,54(1 

Carving machine, W. S. Seaman 470,450 

Case. See Collar and cuff case. Sacramental 

case. Sample case. 

Case register, T. Ekroth 470,423 

Cash register, C. E. Lord 470,247 

Cash register and indicator, E. E. Bartlett 470,463 

Caster, C. O. Allen 470,325 

Caster, R. W. Tanner 470,266 

Casting, method of and apparatusj for, |C. W. 

Weiss 470,525 

Cattle guard, W. B. Dunning 470,556 

Change receiver, Ortl ieb & Garey 470,592 

Chimney cap, J. A. Hod el 470,568 

Chuck, lathe, J. H. Was tcott. 470,369, 470,370 

Chum, E. W. Allen 470,533 

Chum, J. H. Pett 470.210 

Cigarette macbiae, J. B. Underwood «.. 47O»260 



Cleaner. See Grate cleaner. Lamp chimney 
cleaner. Tobacco pipe cleaner. 

Clock, geographical, A. L. Silvernail 470,309 

Cloth cutting machine, H. A.Caldwell 470,233 

Clutch or coupling device, adjustable,!). W. Free- 
man 470,648 

Coffin fastener and hinge, W. H. Dowling 470,291 

Coke oven, J. Reiter 470.506 

Collar and cuff case, traveler's combined, L. D. 

Dozi er 470,553 

Collar and cuff portfolio, Dozier & Hawley 470,554 

Combination lock, T. W. McGrat h 470,438 

Comminuting machine, H. A. Hannum 470,395 

Cooker, steam, G. H. Grodhaus 470,562 

Copper matte, treating, P.Manhes 470,384 

(Copper ores, converter for, P. Manbes 470,644 

Cores for journal boxes, machine for forming 

green sand, W. B. Sterrlt 470,518 

Cores, machine for making green sand, W. B. 

Sterrit 470,517 

Corset fastening. Bums & Bartholomew 470,541 

Cotton, apparatus for elevating and cleaning 

seed, A. S. Robinson 470,403 

Cotton scraper, M. R. & R. B. Vinson . 470,457 

Couch, convertible, J. M. Morrison 470,251 

Counter and alarm, automatic, T. C. Dexter 470,290 

Counters, foot rail for, A. H.Herzog 470,348 

Coupling, See Car coupling, pipe coupling. 
Thill coupling. 

Crane or derrick, W. J. Bennetts 470,538 

Cuffholder. M. G. Cook 470,182 

Cultivator, G. W. Crawford 470,234 

Cultivator, J. H. Hunter 470,574 

Cultivator, D. F. Oliver 470.502 

Cut-out, safety, M. Kersteln 470,382 

Cut-off, water, G. Henkel 470,489 

Cutter. See Band cutter. 

Cutter head, B.F. Barnes 470,462 

Damper, stove, E. D. Nellis 470,439 

Decoy duck, Henderson & Lund 470,564 

Dental mouth mirror, R. F. Philips 470,211 

Dental plugger, E. Ebi 470,184 

Dice box, F. W. Mader 470,498 

Die. See Rotary die. 

Dish washer, E. W. Allen 470,532 

Display rack, J. W.Morrison 470,206 

Door catch, J. G. Mi.rtz 470.203 

Door check, W. Giltlllan 470,188 

Door check. T.S.Miller 470,433 

Door lock sliding, W. H.Montz 470,434 

Door, rolhng or sliding, Golling & Lea 470,191 

Drier See Grain drier. Wool drier. 
Drill. See Hydraulic drill. 

Draughtsman's micrometer scale, E. Jones 470,490 

Dust collector, R.E.Wardhaugh 470,523. 470,524 

Dust collector, electric, R. E. Wardhaugh 470,608 

Electric battery, V. Riatti 470,260 

Electric cables, underground conduit for, C.A. 

W. Hultraan 470,329 

Electric circuit closer, G. W. Price 470,596 

Electric current meter, J. W. T. Olan 470,441 

Electric cut-out and safety device, C. R. & A. 

W. Meston 470,204 

Electric generator, C. J. Van Depoele 470,521 

Electric motor or dynamo-electric machine, H. 

H. Hosford 470,194 

Electric motor or generator, R. Kennedy 470,199 

Electric search light, R. S. Dobbie 470,638 

Electric wire conduit, C. A. Freeman 4r0,237 

Electrical wire stripper, A. Cuthbert 470,318 

Elevator. See Mail elevator. Water elevator. 

Endgate, G.H.Johnson 470,197 

End gate, wagon. H. C. Bennett 470,465 

Engine. See Rotary engine. 

Envelope machine, H. D. & D. W. Swift.... 470,218. 470,632 

Evaporating apparatus, T. Craney 470,476 

Evaporating pan, J. B. Copeland 470,548 

Excavator, steam , I. N. Henness 470,565 

Extractor. See Fence staple extractor. Pen ex- 
tractor. 

Fancy box, A. G. Williams 470,529 

Fare register, L. C. De Sloovere 470,373 

Felt making machine, P. Le Grand 470,496 

Fen ce machine, W. H. Mason 470,581 

Fence staple extractor, J.T. Pomeroy 470,595 

Fence, truss rail, B. F. Osbom 470,442 

Fence.wire splicing machine. J.M. Cochran 470,544 

Fertilizer distributer, R. B. McLean 470,588 

Fertilizer distributer, J. A. Simmons 470,324 

Fertilizer distributer, A. P. Williams 470,528 

File, J.J. Tremble 470,223 

File, letter, W.l.Ohraer 470,440 

File, letter or paper, C. L. Page 470,336 

Filter, W. Hilton 470,620 

Filter, J. Sutton 470.338, 470,355 

Filter, drive well, D. Wiser 470,274 

Filter, water, E. A. Gross 470,192 

Fire alarm and telephone apparatus, E. H. Amet. 470,231 

Fire extinguisher, A. H. Durand 470,293 

Fire extinguishers or other purposes, vessel for, 

G. W. Hoglen 470,569 

Fireplace attachment, C. A. Howe 470,244 

Fire pot, J. Schill etai 470,509 

Fish hook, J. Stretch .470,311, 470.312 

Fish net or trap, W. R. Barker 470,314 

Fishing reel, H. M. Byllesby 470,178 

Fishing rod, Coleman & Guyer 470,473 

Flower pot, H. H. Mcllh iney 470,437 

Fly scare , J. C. B aker 4t!0,537 

Force feed lubricator, J. F. Vensel 470,522 

Forging horseshoe nails, machine for, .C E. 

Moore 470,322 

Frame. See Scale frame. Velocipede frame. 

Fruit jar, F. A. Potter 470,366 

Furnace. See Blast furnace. Hot air furnace. 
Smoke consuming furnace. Smoke consuming 
or preventing furnace. 

Furnace for burning liquid fuel, S. Cox, Jr 470,420 

Furnaces, water heating attachment for hot air. 

H. A. Tinkham 470,267 

Furniture fastening, C. Liebe 470,246 

Galvanic battery. J. H. Davis 470,552 

Game counter, J. J.& F. B. Schnell 470,601 

Gas, apparatus for making illuminating, T. H. 

Paul 470,629 

Gas lighting burner, electric, H. A. Pinkham 470,256 

Gate. See End gate. 

Gate, E. R. Smith 470,264 

Gate, A. M. Tyler 470,225 

Generator. See Electric generator. Steam gene- 
rator. 

Glove fastener, E. J. Kraetzer 470,642 

Glove fastening,©. G. Alderman 470,170 

Grain binder, O.S. Ellithorp 470,236 

Grain binder, A. Stark 470,453 

Grain binders, cord knotter for, A. Stark 470,454 

Grain conveyer for binders, etc., G. Schubert 470,213 

Grain conveyers, delivery apparatus for pneu- 
matic, F. E. Duckham 470,555 

Grain drier and ventilator, Vanderveer & Sbedd.. 470,607 
Grate cleaner and cinder and ash separator. T. 

Ruddell 470,212 

Grinding mill, A. J. Robinson 470,601 

Grinding tools, tool bolder for, Jacobson & Stein. 470,196 
Guard. See Car wheel guard. Cattle guard. 

Gun, breech-loading, J. B. G. A. Canet 470,284 

Gun carriage or mounting, J. B. G. A. Canet 470,287 

Gun loading apparatus, J. B. G . A . Canet 470,285 

Guns, mechanism f or quick-flring, H. Schneider.. 47(1,449 

Hair clipper, J . K . Priest 470,597 

Hammer, brush, C. Hoi den 470,570 

Harness, plow, A. G. Cox etal 47(),.549 

Harrow, J.H.Richmond 470,401 

Harrow and seeder, disk, G. W. Packer 470,;i63 

Harrow, spring tooth. A. Bostick 470,390 

Harvester, corn, Reiraers & Schneekloth 470,598 

Harvester, com, E. E. Witter 470,609 

Harvester, grain binding, L. Miller 470,250 

Hat, etc., E. Ha ege 470.618 

Hay or grain ricks, cover for, J. G. Wiegand 470,527 

Hay press, J. A Hayes 470,488 

Hay rake, horse. J. Macphail 470,300 

Heater. See Water heater. 

Heater, H. Ball 470,345 

Heel nailing and slugging machine, C. E. Conner.. 470,547 

Hinge. K. L. Karo 470.334 

Hinge, P. S. Nunn 470,350 

Holdback. vehicle, W.T.Terry 470,313 

Holder. See Broom holder. Cuffholder. Sash 

holder 
Hook. See Fishhook. Trolling hook. 

Hop press, P. Riggs 470,600 

Hor sesho e blank bar. C. H. Perkins 470,352 

Horseshoe blank bars, die roll for making side- 
weighted, C. H. Perkins 470,364 

Horsesline blanks, method of and means for mak- 

ink, C. H. Perkins 470,351 

Horsesboe blanks, roll for making, C. H. Perkins. 470,353 
Horseshoe nail pointing and finishing machine, 

C. E Moore 470,321 

Horseshoes, method of and apparatus for manu- 
facturing blanks and blank bars for side- 
weighted, C. H. Perkins 470,365 

Horseshoes, side-weighted blank and blank bar 
for use in making side-weighted, C. H. Per- 
kins 470,400 

Hose band, F. T. Baldwin 470,344 

Hot air f umace, D. S. Richardson 470,446 

Hub for vehicles, metallic, J. H. Coyle 470.550 

Hub, wheel, M. L. Smith 470,216 

Hydraulic drill, C. H. Oxley 470,593 

Icecream freezer, J. Heberling 470,360 

Incubator, M. T. Greenleaf 470,394 

Index. C . L . Ratliff 470,504 

Inkstand, automatic, J. Urquhart 470,226 

Insulator for overhead electric railways, H. D. 

Wlnton 470,366 
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Insulator for trolley wires, Andrews & Ball 470,417 

Iron. See Sad iron. 

Iron ore, reducing, B. E.Graff 470,640 

Iron, treating, R. Southerton 470,006 

Ironing table and clothes rack, combined, R. R. 

Boggs 470,467 

Jar. See Fruit jar. 

Joint. See Railway rail joint. 

Joint wiper, R. Reach (r) 11,229 

Journal, Loveland & Henn 470,497 

Knife. See Pocket knife. 

Lacing, shoe. W. H. Gates ... 470,376 

l.adder, extension, H. E. Skeels 470,515 

Ladder, railway step, A. H. Fisher 470,374 

Ladder, rolling sbelf, G. A. Milbradt 470,499 

Lamp, caboose, G. C. Dressel 470,292 

Lamp chimney cleaner, C. E. Drury 470,391^ 

Lamp, incandescent electric, A. ('. Carey 470,471 

Lamp shade, Curtis & Himrod 470,371 

Lamp shade, adjustable, H. Schloerb 470,603 

Lamps, regulating socket orholder for incandes- 
cent electric, Ries & Hoiry 470,402 

Latch, gate, J. Bird 470,539 

Lathe, W. F. Young 470,278 

Lathe mandrel, adjustable, J- L. Williams 470,416 

Lathes, back-rest for turning, W. H. White 470,229 

Lathes, feed mechanism for screw cutting, W. P. 

Norton 470,591 

Lifter. See Transom lifter. 
Light. See Electric search light. 

Lightning conductor, H. Si mpson 470,514 

Limb, artificial, G. E. Marks 470,431 

Lock. See Combination lock. Door lock. Nut 

lock. 

Lock, A. C. Colley 470,474 

Lock, J. Roche 470,412, 470,413 

Locomotive, electric, S. P. Hollingsworth 470.ffi7 

Locomotive, electric, E. A. Sperry 470,516 

Loom, J. H. Northrop 470,590 

Loom for weaving chenille webs, R. Hartley 470,426 

Loom for weaving double pile fabrics, 1' I. Shut- 

tleworth tt >il 470,452 

Looms, attachment for the filling motions of, W. 

O'Brien 470,253 

Looms for weaving chenille webs, Jacquard mech- 

anismfor.R. Hartley 470,427 

Lubricator. See Force feed lubricator. Piston 

lubricator. 

Lubricator gland. C. C. Jerome 470,397 

Mail bag protector, J. E. Matson 470,645 

Mail elevator, E. A. Keeler 470,622 

Malting apparatus, pneumatic, F. Knuttel 470,580 

Mats, resilient frame attachment for, A. J. Wor- 

rall 470,614 

Measuring instrument, electrical, E. Weston 470,341 

Measuring instruments, movable coil for, E. 

Weston 470,340 

Meats or like substances, machine for indenting 

and crushing, G. H. Purdy. 470.258 

Mechanical movement, F. P. Burkhardt 470,176 

Mechanical movement, A. E. Rhoades 470,599 

Metal, coating with, I. Kennedy 470,493 



470,623 



. 470,245 
, 470,276 



Metals, plating, L. A. Levez . . _ 

Meter. See Electric current meter. 

Mill. See Grinding mill. Roller mill. 

Milling machines, tail stock for, Kempsmith & 

Smith 

Mortises, machine for bushing, F. H. Wright, . 
Motor. Bee Electric motor. Spiingmotor. Water 
motor. 

Mower, lawn, E. Z. Kidd 470,578 

Mowing machine, J. Farringtou — 470,331 

Mules, nosing motion for self-acting, R. Drabble. 470,479 

Music box, A. Wolff 470,610 

Nippers, G. A. Lowry 470,643 

Nozzle, R. K. Pangle 470,410 

Nut lock, I. J . Griffin 470,561 

Nut lock, R. Kilmer 470,493 

Nut lock, W.Tim mis 470,520 

Nut lock for bugffy tops, W. L . Pike 470,630 

Oiler, fountain tympan, Banta & Bamberger 470,460 

Ore separator, magnetic, Thompson & Sanders, 

470,456. 470,456 

Ore washer, McLanahan & Kirk 470,587 

Organs, bellows for, F. W. Hedgeland 470,241 

Organs, bl owing apppratus for, F. W. Hedgeland. 470,242 

Oven, electric, J. V". Capefc 470,419 

Oven, electrically heated, J. V: Capek 470.418 

Ozone machine, F. M. Gnimbacber 470,425 

Packing, rod, F. P. & J. T. Martin .470,301 to 470,305 

Padlock, W. F. Troast 470,268 

Padlock, permutation. Beard & Shepard 470,389 

Pan. See Evaporating pan. 

Paper boxes, machine for making, G. P. Salis- 
bury 470,414 

Paper caps, capsules, etc.. machine for making 

pl aited, J. Lackner 470,335 

Paper fastener, J. H. Lynch 470,383 

Paper, machine for cutting and deliverii^ print- 
ed, W. Scott 470,308 

Paper weight, P. S. Townsend 470,222 

Pen extractor, H. E. Grant 470,296 

Pen, fountain, J. Friedmann 470,408 

Pencil sharpening machine, slate, J. G. 

Wucherer 470,615 

Phonograph, F. M. & J. A. B. Criswell 470,477 

Piano action, H. S. Saroni 470,448 

Piano, automatic, W. D. Parker 470.323 

Piano damper, W. P. Hanscom 470.619 

Pianos, electrical attachment for, F. A. Feld- 

kamp 470,294 

Pipe coupling, W. D. P. Aims, Jr 470,531 

Piston lubricator, E. Glover 470,189 

Planing and sawing machine. C. Ranger 470,444 

Planing, machine, Bugbee & Danner 470,359 

Planing machine, I. H. Venn 470,404 

Planing machine table, Bugbee & Danner 470,358 

Planter, com, S. C. Minear 470,500 

Plow, ditching, I. Jones 470,491 

Plow shovel, E. Paulsen 470,503 

Plow, wheel, Lambom & Rickards 470,495 

Plows, adjustable standard for, J. K. Teague 470,219 

Plows, heel sweep seat for, D. S. Bradberry 470,469 

Pocket knife, G. Scbrade 470,605 

Pole, vehicle, E.M. Van Valkenbure 470,271 

Post or pole driver, C. E. McAuley 470,252 

Pot. See Fire pot. Flower pot. 

Power transmitting apparatus, T. Krieg 470,201 

Press. See Hay press. Hop press. 

Pressing and moulding machine, J. Ij. Shute 470,513 

Printer's quoin, W.J. Busse 470,650 

Printing machine sheet delivery apparatus, W. 

Scott 470,307 

Printing presses, gripper for, A. De Vos 470,637 

Protector. See Mail bag protector. 

Pruning implement, J. Bingaman 470,636 

Pruning implement, J. M. Morgan 470,586 

Pumping and measuring apparatus, J . C , Meyers . 470,205 
Pumps, etc., locking device for chain, E. G. Craw- 
ford 470,551 

Punch, canceling, J. B. & G. M.Morris 470,435 

Push button, C.H. Delano » 470,372 

Pyroxyline, manufacture of compounds of, A. 

Seher 470,451 

Rack. See Display rack. 

Rails, etc., method of and apparatus for the man- 
ufacture of iron, T. Bicheroux 470,466 

Railway and car therefor, pleasure, L. A.Thomp- 
son 470,220 

Railway and grip therefor, cable, C. Bo llinger 470,280 

Railway carriage, C. C. Burton 470,617 

Railway construction, R.W. King 470,641 

Railway, electric, E. Thomson 470.221 

Railway, elevated, A. Anderson 470,534 

Railway frog, automatic, H. A- Hancox 470.486 

Railway rail joint, Agner & Armstrong 470,469 

Railway signal, O. C. Morris 470,436 

Railway switch, cable, K. Rasmussen 470,306 

Railway tie, Moffat & Wolf 470,585 

Rake. See Hay rake. 

Range finder, E. L. W. Haskett-Smith 4.0.487 

Reamer, metal, Feldt & Mahler 470,295 

Reel. See Fishing reel. 

Register. See Cash register, Fare register. Rev- 
olution register. 

ReKister, E. C. Beecher 470,174 

Regulator. See Watch regulator. 

Revolution register, G. G. Weitz 

Rod. See Fishing rod. Wiping rod. 

Roller mill. E.G. Dewald 470,235 

Rolling axle blanks, mill for, L. D. Hill 470,24ii 

Rotary die, A. B. Shipfee 470,215 

Rotary engine, S. Westf all 470,405 

Sacramental case or box, H. Eummelen 470 319 

Sad iron, W. R. Sanf ord 470 367 

riafe. burglar proof, M. S. Goldsmith 470 482 

Safety bolt, A. C. Goodman 470,238 

Salt container and sprinkler, F. N. Dixon . .470,^1, 470 422 

Sample case, J . E . Hitch 470 567 

Sash holder, Hanscome & Ferguson 470'396 

Saw machine, rip,'Bugbee & Danner 470,357 

Sawmill dog, E. Christman 470,289 

Sawmill dog, J. Class 470,543 

Scale frame, platform, . I. w. Burroughs 470,177 

Scraper, road, T. R. McKnight 470,208 

Seal, B. E. Von Possanner-Ehmthall 470,257 

Seaside seat, H. Petrie 470.255 

Seat. See Seaside seat. Vehicle seat. 

Seeding machine, Higdem & Carlsson 470,379 

Separator, See Ore separator. 

Sewing machine, J. Bolton 470,281 

Sewing machine feeding mechanism, J. Bolton... 470,282 

Sewing machine shuttle, J. Bolton 470,283 

Shoe fastener, A. Meyer 470,584 

Shoe fastening. A. L. Dorr ; 470,183 

Shovel. See Plow shovel. 

Shutter worker D. Levy 470;349 

Signal, s«e Railway slpial. 



Signaling apparatus, semaphore, N. J. Smith 470,310 

Signaling device, automatic heat, W. G Day 470,478 

Sled brake, C. C. Skinner 470,263 

Sled runner, T. G. Mandt 470,248 

Sleigh runner, B. D. Kested 470,576 

Smelting furnaces, discbarge trough for, A. J. 

Schumacher 470,511 

Smoke consuming furnace, B. Muller 470,501 

Smoke consuming or preventing furnace, J. A. 

Baldwin 470,171 

Soap receptacle and grater, W. E. Fish 470,186 

Sodium bicarbonate, apparatus for making, G. < 

Bell 470,635 

Spoke heading machine, 'V. Hill 470,666 

Spooling machines, bobbin holder for, N. H. 

Easton 470,558 

Spray producer, H. Mestem 470,583 

Spring. See Wagon spring. 

Spring for beds, cushions, etc., Chipman & Foster 470,472 

Spring motor, A. A. Wood 470,611 

Stamp holding apparatus, J. Hoop 470,572 

Stanchion, P. Avery 470,388 

Stand. See Bobbin stand. Toilet stand. 

Steam boiler, E. G. Shortt 470,631 

Steam generator, magazine, H. Hyde 470,195 

Steel articles, hardening, W.H.Wright 470,277 

Stirring machine, W.H.Crawford 470,407 

Stones, manufacturing artificial, C. George 470,333 

Store service apparatus, electric, M. W. Hassan. . 470,428 
Stovepipe collar and fastening device therefor, 

A. W. Foster 470,327 

Stoves, bake oven for gasoline, J. B. Logan 470,624 

Stoves, heat regulator for cooking, V. M. Cone 470,546 

Strainer, sirup, Brandt & Hoffmann 470,315 

Stringed instruments, capodastro for, A. L. Gas- 
sett 470.560 

Submarine boat. J. F. Auer 470,535 

Switch. See Railway switch. 

Syringe, C.B. Longden 470,430 

Table. See Ironing table. Planing machine 
table. 

Tackle block, H. V. Hartz 470,240 

Tap. self-closing water, O. Schubert 470,510 

Telegraph relay, C. M. Dyer 470,557 

Tele phone, W. A. West 470,634 

Tbill coupling bolt, M. H.Risser 470,507 

I'hill support and anti-rattler, combined, E. F. 

Woodruff : 470,613 

Thrashingmach ine attachment, C. L. Eastham... 470,639 
Tie. See Railw ay tie. 

Tire, elastic vehicle, R.P. Martinez 470,249 

Tire, rubber wheel. Grant & Jefferies 470,483 

Tobacco pipe cleaner, W. Wirz 470,530 

Toilet stand, M. Y. Ransom 470,337 

Tooth, artificial, C. E. Friel 470,332 

Torpedo tube mounting, J. B. G. A. Canet 470,288 

Torpedoes, apparatus for launching flsh, J. B. G. 

A. Canet 470,1 

Transom lifter, F. X. Seilnacbt 470,512 

Trap. See Animal trap. Waste trap. 

Traveling bag, H. Wagner L.... 470,227 

Trolling b 00k, H. Zuckweiler 470,279 

Truck, brick, J. P.Hazelton 470,193 

Type, die for making, M. G. Merritt 470,432 

Type matrices, spacer for, J. C. Fowler 470,649 

Typewritingmachtae, W. J. Barron 470,172 

Typewriting machine, W. Bodenbrown, Jr 470,346 

Typewriting machine, J. V. Hulse, Jr 470,429 

Typewriting machine, J . F . Seiberling 470,214 

Typewriting machine, C. W. Walker 470,633 

Typewriting machine, G. B.Webb 470.273 

Typewriting machine attachment, CM. Preacott 470,385 

Valve, E. Vangezell 470,270 

Valve, balanced slide, T. Tripp 470,339 

Valve gear, steam engine, D. Ashworth 470,343 

Valve, hydrant, J. D. Hooker 470,571 

Valve lever, throttle. F. W. Kline 470,494 

Valve operating mechanism, time, H. Vignere.... 470,272 

Valve, stea m engin e, S. Psaroudaki 470,443 

Vehicle, H. L. Boyle 470,175 

Vehicle running gear, G. E. Bartholomew 470,232 

Vehicle 8eat,J. p. Huber 470,381 

Vehicle, spring, F. A. Gunkelmaun 470,563 

Velocimeter, recording, J. Beyer 470,468 



"^^dperixsciTtcnis. 



Velocipede frame, T. Burton 

Velocip ede wbeel, W. J . Edwards 

Vendlngapparatus. coi n-operated, J. Scbade.. 



470,317 
470,185 
470,508 



Vending machine, C. A.Cook 470,347 

Wagon, dumping, W. A. Haller 470,484 

Wagon spring, N. H. Hill 470,297 

Washboard, J. Pittigan 470,594 

Washer. See Bottle washer. Dish washer. Ore 

washer. 

Washer machine, lock, M. P. Wilkins 470,342 

Washing machine, W. P. Norris 470,399 

Waste trap, C. H. Muckenhim 470,647 

Watch cases, back and bezel for, F. Mink 470,646 

Watch regulator. E. Klahn 470,298 

Watch, stop, A. Ohopard 470,406 

Water, apparatus for recording the rise and fall 

of, D. A. Carpenter 470,542 

Water elevator, pneumatic, B. F. Teal 470,386 

Water heater, H. Trenkamp 470 224 

w„. .„. a „ ^_» 470,190 

470,262 

470,409 
470,569 
470,254 
470,545 



Water motor, S. B. Goff 

Well drilling machine, G. Siebens 

Wheel. See Car wheel. Velocipede wheel. 

Wheel fastenerand axle box, O. P. Jervis 

Whips, display rack for, B. G. Flack 

Wiping rod, H. 0. Patterson 

Wire bending pliers, J. M. Cochran 

Wood burnishing and embossing machine, A. L. 

Wood................... 470,612 



Wool drier. J. R. & J. M. Mellor. . . . 

Wrench, W. J. Walker 

Yeast, washing. A. Kliemetschek 

Yoke, adjustable neck, J. B. Lineback. 



470,582 
470,626 
470,,'i61 
470,320 



Inside Pnge. encli insertion - - 75 cents a line 
Itncit I'nge. encli insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OflHce as early as Thursday 
rooming to appear in the following week's issue. 



DESIGNS. 

Badge, W. P. Sackett 21,394 

Badge or charm, H. F. Crecelius 21,368 

Banner, J. W. MacNamara 21,373 

Bottle, C.B. Oauline 21 390 

Bottle, O. G . Sercombe 21,375 

Box, C. W. Meinecke 21,372 

Buckle, L. B. Prahar 21,384, 21,392 

Buckle, U. F. SchaefTer 21395 

Cribbage board, G. U. Wills 21,376 

Dish.C. E. Haviland 21,381 

Dish. A. A. Lautemier 21 388 

Electric or otherlights, globe for, F. Hormann.... 21,391 

Finger ring, 6. Linde 21,371 

Flask, I. N. Hannold -. -— 

Glass dishes, ornamentation of, W. C. Anderson. 

Inkstand, W. Roeber 

Insulator bracket, C. Wirt 21,377 to 21,380 

Meat cutters, bracket for, A. A. Page 21,386 

Pail cover, dinner. C. E. Bertels 21,366 

Portiere or curtain, T. H. Bartmann 21389 

Roofing plate, G. H. Bahcock 21,367 

Silversmith's stock, A. Weber 21,396 

Spoon, F. A. & B. P. Robinson 21.374 

Spoon, etc., H. W. Hirschf eld 21 383 

Spoon. etc., C. B. Peets 21385 

Stove, beating, T. I. Rankin 2l!303 

Stove, oil or gas, C. H. Boeck 21,:i65 

Wall fixture for counters, W. C. Hubs 21,3^, 21,370 



21,364 

21,387 





El of ail our 
iMaciiiDery. 

SenecaTails Mfg~ 695 Water St.. Seneca Falls. N.Y. 



F 



RET SAW or 
BRACKET 



WOODS 



Planed Ready for Use. Books of Design. 

t^' Send stamp for catalogue. 

CABINET WOODS AND VENEERS. 

THE E. D. ALBRO CO., 

GBStern Branch, 200 Lewis St., New Torbi U. S. A. 

H. T. Bartlett, Mij'r. F. W. Honerkamp, Ass't Mgr. 
Mills, Cincinnati, Ohio. 



TR DE MARKS. 

Agricultural implements, including scythes, bay 

knives, and reaping hooks. Firm of I. Nash 20,822 

Baking powder, C.Mohr& Son 20,821 

Cider and cider vinegar, apple, Duffy, Mountf ort & 

Greene Cider Company 20,811 

Clothing, hats, and furnisnin g goods, men's, boys', 

and children's, J. Blach & Sons 20,811 

Dandruff, liquid solution for curing, J. A. Russo.. . 20,824 
Disinfectants, deodorizers, and vermin destroyers, 

H. Ellison, Jr 20,825 

Gold, silver, and plated articles, flatware,and jew- 
elry, Harris &Shafer 20,820 

Ointment, face cream, and other cosmetics, Hazel- 
tine Co 20,827 

Pins, silvered, safety, and mourning, American 

Pin Company 20.816 

Remedies for venereal diseases, F.E. Wilmot 20,815 

Remedy for indigestion, in the form of chewing 
gum, powders, pills, capsules, or liquid, Aptite 

Manufacturing Company 20,813 

Remedy for heaves, cough, or distemper, Newton 

Horse Remedy Co 20,814 

Soap, toilet, Reed & Carnrick 20,812 

Tanners' and curriers' tools, such as fleshers, 
workers, and hairing and currier knives, Geo. 

D. Ellis & Sons Company 20,819 

Tonic beverages, H. C. Beermann 20,818 

Vermifuge for animals, Olney & McDaid 20.826 

Whisky, Heyman Brothers 20,823 



LATHES 



Improved Screw Cutting 
Foot and Power. 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

ff^" Catalogue mailed on ajyplication. 

SEBASTIAN LATHE COMPANY, 

44-46 Central Ave., Cincinnati, O. 



ELECTRICAL LABORATORY FOR 

Amateurs.— By Geo. M. Hopkins. Description of a col- 
lection of simple and easily made apparatus for con- 
ducting a complete series of electncal experiments. 
With 17 illustration B. Contained in Scientific Amer- 
ican SUPPLEMENT, No. 794. Price 10 cents. To be 
had at this office and from all newsdealers. 




SETS OF CASXINGS OF 

MODEL ENGINES^ 

\ CATALOGUES fe 
FREE, 

=ALSO TOOLS.KS 



GEAR WHEELS.8. PjOlRTS OF MODELS 



^^^XiW'CiNN &c ^\^WAUt^ 
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?gu USE GRINDSTONES? 

If SO, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. ^§" Ask for catalogue. 

The <!I.EVEL.AND STONE <:0. 

2d rioor, "Wilshire, Cleveland, 0. 



The Sebastian-May Co.! 

Improved Screw Cutting 

Foot&T AmTITrC! 

PowerLAiAJJW 

Drill Presses, Chucks, Drills, Does, 
and Machinists' and Amateurs' 
OuLflts. Lathes on trial. Cata-i 
loeues mailed on application. I 

1(>5 to 1(>7 Hifchland Ave..! 
8IDNEV, OHIO. 



45 sold in '88 

2,288 sold In '89 

6,268 sold In '90 
20,049 sold In '91 
60,000 ^"' ^* '^'^ '" '9 

A Steel Windmill and Steel 
Tower every 3 minutes. 
tIT' These fisures tell the 
fltory of the ever-Browing, 
ever - solns, everlastins 
Steel Aermotor. Where 
one soes others follow, 
and we **take the country." 

ThouKhsoId, we werennable tomKke allof 
tbs 20,049 AermoCurB ia "SI. Orders often 
waited 8 weeks to be filled, hut now we bare 
vastly iocreased onr plant and are pre- 
pared promptly to plant our increaie la 
6Tery babitable portion of the globe. 

Are you curious to know bow tbe Aer" 
motor Co. la the 4th year of Ita ezlst- 
ence, came to make many times as 

many windmills as all other! 
makers combined? How we came 

, . toorlglnate the Steel Wbeel, the 
qX SteelFlzedTower.tbeSteel Tilting 
3 C Tower? 
n ^ ist. We commences In a field In 

8H whiob there had been no improve- 
^ ment for 25 yeara, and In which 
3 S there seemed no talent or ambition, 
O *J and none haa yet been shown 
J g In feeble Imitation Of 

go Inventions. 

^ III 2d. Before aommenctng the 
^ manufacture, exhaustive sclen- 

5 C tlflc inveatigation and expert* 
Q (B menti were made by a skilled 

^ mecbantCB.1 eaglneer, In which 
C 3 over 5,000 dynamometric tests 
O O were made on 61 different forms 
♦J £ oTwheelB, propelled bir artificial' 
yi^a and therefore uniform wind, 
(f) 2 which settled definitely many. 
^ queatlons relating to the proper! 
— • Q speed of wheel, the best form, i 
~ *t angle, curvature and amount of sail surface, the realit- 
^ (B ance of air lo rot:itlon, obstructions in the wheel, duch aa 
M y heavy wooden arms. obEtructions before the wheel, as in 
V* — the vaneless mill, and many oLber more abstruse, though 
0} 4.1 not less important questions. TheSQ tnvestlga' 

% k tlons proved that the power of the best 

i*** . wind wheels could be doubled, and the 
S AERMOTOR daily demonstrates It has 
O 3 been done. 

^ O 3d. TotheliberalpoHcyoftbe Aermotor Co.,thatguaran- 
(Q £ tees its goods satisfactory or pays freight both ways, and to 
E fc, theenormoiiH output ofits factory which enables it to ftir- 
~ 3 Dish the best article at less than the poorest is sold for. For 
^ O '92 we furnish the mOSt perfect bearings ever pM 
C **ln s windmill, and hare made an exhaustive rS" 

6 ^ vision of the Aermotor and Towers. 

t 44 Ifyou want a strong, stiff, Steel Fixed Tower— or If yon 

^ m *^i'^'>^^°^^'7<^*i <lo°'^^^^^ ^cllmb (theSteelTiitlns 
O ^ Tower) and the Wbeel that runs when all others stand itll 
£ thnt costs you less than wood and lasts ten times as long 
fc. f (The Steel Aermotor) or if you want a Geared Aermotor to 
® O churn, grind, cut feed, pump water, turn grindstone and 
^ > saw wood, that doea the work of 4 horBes at the coRt ot 
O O one (|100), write for copiously illustrated nrinted matter, 
£ >» showing every conceivable phase of windmill construotloa 
^ "^.'ind work, to the AERMOTOR COo ^^^^ f^^^ Book- 
well Sts.. Chicago, or 12 Main St., San Francisco. 




n except 

■^ our 



THE 




GARFIELD' 

Locomotive Injector, 
Automatic Injector, 
Double Jet Injector 
and Ejector. 

Best Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under pres- 
sure. t^~ Send for Price List, 
The Garfield InjeetorCo,, Mfs. 

P. O. Box 69, WADSWORTH, OHIO 



I A pi'iiited copy of the speciflcatlon and drawing of 

I any patent in the foregoing list, or any patent in print 

I issued since 1863. will be furnished from this office for 

25 cents. In ordering please state the name and number 

of the patent desired, and remit to Munn & Co., 361 

Broadway, New York. 

I f^nnndian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foing list, provided they are simple, ata coat of f40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other loreiso iwtentfi may also be obtainea. 



THE MODERN ICE YACHT. — BY 
Geo. W. Polk. A new and valuable paper, contatoing 
full practical directiona and specifications for tlie con- 
struction of the fastest and best kinds of Ice Vachts of 
tht, latest, must approved forms. Illustrated with en- 
gravings drawn to scale, showing tne form, position, 
and arrangement of all the parts. Contained In Scien- 
tific AMKKicAS SUPPLEMKNT. No. 6^.24. Price 10 
ceuts. To be bad at this office and of all newsdeaerB. 



MJHiIilUff 



AIR COMPRESSORSSc^ 

GENERAL MACHINERY rOR g'| ' 

Mr N I Nc Tunneling.-'"" " 

RAND DRILLCo 23 ParkPlace wEwvoRKmi 



WELL DRILLING MACHINERY. 

MANCFACTUBED BY 

WILLIAMS BROTHERS, 
ITHACA, N. Y., 

Kounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
atalogue. 

ADDBESS 

Williams Brothers 

ITHACA, N. Y. 




AJK WHEI.Hr D^.T. 



SPECIAL NOTICE! 

Two handsome photo-engraved display sheets 

entitled. 

"Recent Improvements in Air Compressors," 

" Recent Improvements in Rock Drills," 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address. 

iNGERSOLIi-SERGEANT DRILL Co. 

No. 10 Park Place, New York, U. S. A. 



LIGHTNING WELL-SINKINB 

Micmmir miiiufictuieis. 

Hyrdaulic, Jetting, Revolvlog, ArteslaD, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Encyclopedia* 1,000 
.^ engravings, Earth' b Strata, Determi- 
nation quality water; mailed, 3Se. 
Tbe American Well Works, 
Aoror», 111* 
S r 11 & 13 8. Canal 
^ I St., ChleaBo, 111. 

t Dallas TezMb 




THE WARDEN MFGi, CO., 

Germantown Jnnction, Phila, Fa. 

BOILERS 

HORIZONTAL, VERTICAIi, I^OCOItlOTIVE 

Manning Vertical Boiler, Large H. P. in small space, 
warden Purifler, insures clean water for boilers. 
Atkinson teed Water Heater, no backpressure on engine 
|y Send for Catalogue . 




mms DPBIOHT CUSHIONED 
POWER HAMMER. 

Users of this hammer sustain us in 
saying that it has no equal in all good 
working qualities. Perfect cushion and 
a perfect blow, with perfect control. For 
particulars, L. & R. Wisteb & Co., 
257 So. 4th St., Philadelphia, Pa., U.S.A 



^^.s^yioo JOB LOT BICYCLES 

({Ki^^HLOi^flAnd lowest prices on all 'QZ makes & 2d 
\ifyJ r J_ ^S ^hd. Easypayments. "W esellevery where. 
'9lCu8fi'n^S5 Jiino,balU.$65| 40 in. $31 Victor Jr., balls $11 
•90 Crescent C'91 make) " $50 '91 $135 Rambler " $90 

'9i$i45Caah'nHighOrade$^o| And^ootherstylea as oheap. 
Largeststocic and oldest dealers in U.S. Agts. wanted. 
Cata.&ee. Boiue, Biuard & Co., 16 G.St.,Ptorfa,llf- 



Sprague, Duncan & Hutchinson, 

Limited. 

FRANK J. SPRAGUE, 
LOUIS DUNCAN, Ph.D., 
ALFRED BISHOP MASON, 
GARY T. HUTCHINSON, Ph.D. 



Consulting Electrical Engineers. 

(5 WALL STREET, 
NEW YORK. 



ELECTRIC MINING PUMPS 

OB' .A-XjIj ca.t=a.oxties. 
ELECTRICAL MINING APPARATUS OF EVERT DESCRIPTION. 

BEND FOR II.LUSTKATED CATALOGUE M 2. 

THOMSON-VAN DEPOELE ELECTRIC MINING COMPANY, 
620 ATLANTIC AVENUE, BOSTON, MASS. 



PURE CONDENSED MILK 



REPARED IN THE MOHAWK VALLEMHE FINEST GRAZINS COUNTRY IN AMERICA 
ROM ABSOLUTELY PURE FRESH Ml LK.EVERY PACKAGE GUARANTEED.CORRESPONDENK 
OLIGITED.-MOHAWK cnWDENSED MILK CO. FiOCHES.TERvM.'Y; U.S.A 
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Litnubci)Vfi jYcm' and SplemUd Booh nn the Electro- 
Deposition of Met(Us. 

JUST "ready. 

A COniPLETE TREATISE 

ON THE 



lor 



Comprising Electro-Plating and Galvanoplastic Opera- 
tions, the Deposition of Metals by the Contact and Im- 
mersion Processes, the Coloring of Metals, the Methods 
3f Grinding and Polishing, as well as Descriptions of the 
Electric Elements, Dynamo-Electric Machines, Thermo- 

B lifts, and of the Materials and Processes used in every 
lepartment of the Art. Translated from the German 
of Dr. George Langbein, with additions by William T. 
Brannt, editor of " TheTechno-Chemical Receipt Book." 
Illustrated by 125 engravings. In one volume, 8vo, 404 

pages. Price $4.00 

1^" Free of postage to any address in the world. 
Abstract of Contents. 

I. GENERAL HISTORICAL PART. CHAPTER 1. 

Historical Review of Electro-Metallurgy. 

II. I'HEORETICAL PART. CHAPTER II. MAG- 
NETISM AND Electricitt. 1. Magnetism. II. Elec- 
tricity ; Electro-Magnetism ; Induction ; Chemical 
Actions of the Electrical Current— Electrolysis. 

III. SOURCES OF CURRENT. CHAPTER III. 

Galvanic Elejients ; Thermo-piles ; Magneto 
AND Dynamo Electric Machines. 

IV. PRACllCAL PART. CHAPTER IV. ARRANGE- 
MENT OF Electro-Plating Establishments in 
General; Electro-Plating Arrangements in 
Particular. V. Treatment op the Metallic 
Articles, (a) Mechanical Treatment; (h) Chemical 
Treatment. VI. Processes of Electro-Depositionj 
Reduction of Metals without a Battery (Elec- 
tro-Deposition by Contact). VII. Deposition op 
Nickel and Cobalt, l. Nickeling; 2. Cobalting. 

Vill. DEPOSITION OF COPPER, BRASS AND BRONZE. 

1. Coppering; 2. Brassing (Cuiviepoli Deposit); 3. Bronz- 
ing. IX. DEPOSITION OP Silver. X. Deposition op 
Gold. XI. Deposition of Platinum and Palla- 
dium. 1. Deposition of Platinum; 2. Deposition of 
Palladium. xH. Deposition op Tin, Zinc, Lead and 
Iron. 1. Deposition of Tin; 2. Deposition of Zinc; 
3. Deposition of Lead; 4. Deposition of Iron (Steeling). 

XIII. DEPOSITION OF ANTIMONY, ARSENIC AND 

Aluminum. 1. Deposition of Antimony; 2. Deposition 
of Arsenic; 3. Deposition of Aluminum. XI V. Gal- 
VANOPLASTY (Reproduction). 1. Galvanoplastic De- 

Eodition in the Cell Apparatus ; 2. Galvanoplastic 
•eposition by the Battery and Dynamo Machines. 
XV, Coloring, Platinizing, Oxidizing, etc., of 
METALS, Lacquering. XVI. Apparatus and In- 
struments, XVII. Hygienic Rules for theWork- 
SHOP. XVIII. Chemical Products used in the 
Electro-Plating Art. XIX. Useful tables. 

INDEX. 

j^~ The above or any of our Books sent by mail, free of 
postage, at the pubHcat ion price, to any address in the ivorld. 

tW A circular of 6 pages quarto, giving the full Table of 
Contents of this important Book, with specimens of the 
illustrations, will be sent free of postage to any one in any 
part nf the world who will furnish his address. 

^W Our Xeiv and Enlarged Catalogue of Practical and 
Scientific Books, 88 pafjes^ Svo, and our other Catalogues^ 
the whole covering every branch of Science applied to the 
A''ts, sent free and free of postage to any onein any part of 
tlie ivorld who will furnish us with his address, 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers & Importers 
810 Walnut St., Fhiladelpliia, Pa„ U.S.A. 




"ECONOMY IS WEALTH." 

CiDvaseers wanted to sell the N i-w M o> 

del Hull Typewriter, Why will 

people buya|l(Kl machine when (:^0 will 

purchase a bettisr one! Send for illustrated 

Latalogne and terms to County .Agents. 

Addrees N. TYPEWRITER CO., 

61 1 Wa^hin^ton Street. Boston, Mass. 

Mention Scientific American, 



i^THECRANDALL PACKING Go. 

P ' " „„ MANUFACTURERS OF ,,,.p 

iis CRANDALLSP/^TENT PACKINGS, 

gJo IMPROVED FOR STfAM, WATER iAMMONl^ 

W\ <- BRANCH OFFICES MWN0FF1CE8.WORHS 

Wy NEW YORK I3G LIBERTY ST. PAI MYR4 M Y 

''°"- CHICAGO 28 SOUTH CANALST rALMTnANl. 




Our new General Circnlar "S. A.," showing specimens 
of all our work, is aow ready. Send stamp and particu- 
lars for estimates. 

HAVE YOU READ 

J^xperimental 

^clenee ? 



"^^55) 



This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien- 
titlc information contained in this book. It is not 
only instructive, but entertaining. 




Over 700 pages ; 680 fine cuts ; substantially and 
be:*utifully bound. Price by mail, $4.00. 




The "Densmore" Typewriter 1?. 



nowready.and ebould be examined 
before purchasing any other. 

MANY IMPROVWnENTM. HKiHEST J^TANDAIID, 

Invented, owned, and controlled by men having had fifteen years' expe- 
rience o n type-bar machines. 

s^implicity* Strength, l>urabllityt Hish 8peed, Vasy Action, 
Permanent Alignment, Most Convenient. Two liiterchanireable 
Carriaires, i^teel Throughout. STANDAUU KEV-iSOARll, with 
shift carriage for capitals. iW~ Call or send for catalogues. 

We will appoint a reliable dealer in all cities as soon as poaaibLe, and in tbe 
meantime will ship machines on approval to parties having a good commercial 

rating. DENSMORE TYPEWRITER CO., 202 Broadway, N. Y. 

"A perfect machine ; am delighted with it ; a pleasure to run it. 
Chas. D. Kelly, stenographer. 

West Shore K.B.. New York. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal'J'ype Wheels, Dies. etc. 

niodi'l and Kxpt'rimeiital Work 

Small Machinery, Novelties, etc.. man- 

ufnctured by speciiil contruct. 

^NewYorkStencIlWks. 10G Nassau St., N.Y 




OIL WELL SUPPLY GO. 

91 & 92 Ift'ATER STREET, 

PlitBbureli, Pn., 

Manufacturers of everythinjj needed for 
.A.XI.*X«f:^X^^XV 'WSIXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests. Boilers, Enpines, Pipe, 

Cordaee. briliing Tools, etc. 

Illustrated catalocue, price 

lists and discount sheets 

on request. 





VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific Ameuican on the question of ttie speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
AMERICAN Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



WOOL WASHER8, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVEUED SQUEEZE 

ROLLS, 

POWER WRINGERS KOIl HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



PIANOS, ORGANS, VIOLINS & GUITARS 




Sent anywhere on 10 days 
trial. Freight p aid both ways 
Send for catalog & prlcelist 

THOMPSON MUSIC CO. 

259 Wabash Ave., CH ICAGO. 
N. B.-Send 6c to pay postage 
and we will send 2 pieces of 
late music FREE and our large 
catalog of Sheet Music and 
Boobs with cut rates. 



T 



HE PENNA. DIAMOND DRILL &, MFG. CO. 

BIRDSBORO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 




The most Sncceufbl Lnbrlcstor 
for Lf»OBe Pulleys In ase, 
VAN DUZEN'S PATENT 

ILOOSE PULLEY OILER 

HiRhly recoratneDded by those who have 
used them for the past 'our years. Prices 
very reasonable. Every user of machin- 
ery should have our " Catalogue No. 56," 
Bt>nt Tree. Meutiou this paper. 
MAH DUZEN A TIFT, anelnnatif Ohio. 



2nd 



MACHINERY 






N. Y. .Mach'y Depot, Bridge Store 16. Frankfort St., N.Y 




Astronomical Telescopes 

of superior defining power, 

EYE PIECE!^, etc. 

Manufactured by 
W. & D. moGEV, 

418 West 27th Street, New York. 
t^^ Send for catalogue. 




The Shipman Automatic Steam Engine 

1. 2. 4, 6, and S HORSE POWER, SINGLE. 

8 and 22 HORSE POWER, COMPOUND. 
|^~ Insurance Not Effected. 

STATIONARY AND MARINE. 

^r- mor all Small Power "Work. 
SHIPMAN ENCINE CO. 200 Summer St., Boston, Mass. 



A NEW LIGHT 



FOR MAGIC LAliTKRjSS* and otbernew featureiwortb 

knowing about. Catalogue free. Mention this paper. 

J. B. COLT .& CO . 1 tt Bftekmaii 8treet,n4;w York. 

Branch, 189 La Salle Street (Calumet Building), Chicago. III., L. L. DAVIS Manager 



NIPPLE HOLDER. 

These holders are double- 
. ended, and hold two sizes 
BOf nipples each. 
I They are made in vari- 
'ouB sizes, ranging from ^ 
to 4 inches. 
See iUufitrated notice in 

Sci. AMm Oct. 24. 1891 

ADJUSTABLE STOCKS AND DIES, 

universally acknowledged to be 

ly Send for 1891 Illustrated CatalOKue and Price List 

ARMSTRONG MFG CO,, Bridgeport, Conn. 



Bench Drill Presses, 

MILLIKBN & D' AMOUR, 

151, 1 53 Cedar St., New York City. 




llflEC SATS BBS CAHIOT SEB HOW 

nirB too DU IT FOB THB ■OSXI. 

> I q Boy, • * W.00 laprond Oxford StB(W 

wIZ Sewing Mubiaejperfwtworkliiff nlk 

.ble. finely finished, adapted to light andheavv 

worK,with a complete let oC the 1 ateet impitiTea 

attaehmcntatne. EachmaehlM guaranteed for 5 

yeara.BaydlrectfiomoaTfactorundsaTedealeil 

and agents profit. Send for IBKK CATAUKHTB. 

" MPS. C0WA5I^ DEF^D; 18 CHICAOCblLb 



ARCHITECTURAL ENGINEERING- 

By J. Kendall Freitae. A presentation of a few facts in 
connection with the engineering part of the hUKC frame- 
works of metal and terra cotta that adorn our large 
cities of to-day. With 9 figures. Contained In Scien- 
tific AMERICAN SCPPLRMENT, No. 816. PriCC 10 

cents. To be had at this office and from all news- 
dealers. 



Uf A 11 T C n Competent Foreman t o take charge 

If fin I C U ■ of Carving, Papier Mache and Compo- 
sition Departments of large Cabinet Factory in the West. 
Address, Foreman, care of Nelson CheHiiian &, C-o.^ 

St. Louts, Mo. 



MAGIC LANTERNS 

cTFRFOPTICONSlScHOOLS 8<Public 
51 tKtur i^FQRij Entertainments 
LantbrnSudes Colored &.UNCOLORED 

clSfiaUEEN&CO. 



MAGIC LANTEP 

ITH Oil LAMPS HAVt NO Et^UAL 

:WS"A^L SUBJECTS 

ST PRICES GlJAnANTEfD 

L. MANASSE 

&& MADISON r-CHICAGO kL 



ELECTRIC POWER TRANSMISSION 

in Mining Operations.— By H. C. Spaulding. A brief 
presentation of some of the work already done toward 
the application of electrical apparatus to mining pro- 
reuses, with some practical suggestions and statements 
from those who have had personal experience in the 
operations of Bucb apparatus, with 2 illustrations. Con- 
tained in SriKNTiFic American Supplement. No. 
783. Price 10 cents. To be had at this ofltice and from 
all newsdealers. 



FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the Rijxdly growing towns of Vl'ginia and West Vir- 
ginia, possessintr cheap iron, ch ba p i.umbek, cheap 
FUEL, and RAILROAD FACILITIES, siddress J. \\. Din- 
gee. ;i30 Walnut Street, Philadelphia, Pa., President 
and General Manaeer of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 



The Belknap Little Giant Water Motor 

— Best Water Motor, most powerful and 

efficient machine on tfaemarket. 

Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 

Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Mill in onecase, 

run by water or electricity. 

Wvitt for Circulq^rs. 

BELKNAP MOTOR CO., 

23 Flam Bt-, Portland. Maine. U. 8. A. 




General A8:ent Wanted to sell County Rights 
in Iowa for Sewing Machine Attachment for Magic 
Embroidery work. Every lady wants one. 

E. H. iTlerwin, Iia Junta, Col. 



-fePHlUA . PA.^ 



GEAR AND RACK CUTTING. 

Frost Self-Re);iilatiDsr Steam Pilnip. 

UNION MFG. CO., 17 Rose Street, Battle Creelc, Mich. 



TANNING BY THE AID OF ELEC- 

tricity.— By Dr. 8. Hideal and A. P. Trotter. An ehib- 
orate review of the subject of tunning by means of elec- 
tricity, Bivinp the results of the researches into its 
histoi-y and practicability. Contained In Scientific 
AMKKICAN SuppiEMENT, No. 814. Price 10 cents. 
To be had at this office and from all newsdealers. 



IDE AUn IDE4I. AUTOM.'VTIC ENGINES. 
WKITMYER I'ATENT FUK^ACE. 
TANIJEM AND CROSS c<»MPOUNn ENGINES. 
ROILERS OF EVEIIY OESURIPTION. 

Manufactured by HARRISBURG FOUNDRY AND MACHINE WORKS Harrisburg, Pa„ U. S, A. 



STEAM ROAD ROLM 



PURE TEMPERED COPPER 



^WSejid for illustrated circular. 

MUNN & CO., Publishers, I 
Office of the SCIENTIFIC AMERICAN, | 
3<;i BROADWAY, NEW YORK- 



^ PERFORATED METALSt MINING SCREENS, 

M^l^ iGoal'-Ore Separators, Revolving"- Shaking screens. 
;^"'p> JIGS&STAMPBATTERIES^^'A>L«u:iFr1ILLING^MININGMACHINERY,>■-•."' 
%S jl^HARRINGTON &KING PERFORATING (s CHICAGO. 



Il£W ruBK OrVICE, 284 pbabl tiiBKifr 



PROPOSALS. 



Engiiieei- Office, Room F 7, Army Itiiild- 

us. New York. February 13. 1892.— Notice Is 



r. .„ 

hereby given that the Engineer property now stored at 
Hallett's Point, Astoria, L. 1., will be sold at that place 
by public auction lor cash, beginning at 11 o'clock, a. m., 
Thursday, March 24, 18U2. It consists of tubular boilers, 
air compressors, drills, hoisting engine, pumps, ana 
other assorted articles, including scrap iron^ brass, and 
lead. A complete list will be supplied on application. 
G. li. GILLESPIE, Lieut, Col. of Engineers. 



Kl I r K r IZDCKER&LEVETY 
11 I W l\ L> ^ CHEMICAL CO. 

„ OFFIOEC IOGrandSt-NewYorhUSA 

\r WORKS. Flushing Nv 

t PLATING ' 

Send for Catalogue of | 

NICKEIiELEClRO-PlWING 

SUPPLItS?iPOLISHINGhATERlALS 

! OUTFITS 



ICE-HOUSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 39. Price 10 cents. To be had at this office 
and of all newsdealers. 




I NICKEL 

a AND 

I ELECTRO- PLATING 

§ Apparatus and iUateriaL 
T; the 

> Hanson feVanWinVle Co. 
° Newark, N. J. 
o 81 Liberty St., N. Y. 
5 23 S. Canal Street, 
fr Chicago. 



Fine Taps, Dies, Reamers, etc. 



•H^ffWWp 



Llffhtnfnff and Green RiTer Screvv Plates. 

Tap Wrenches, Bolt Cutters, Hand and Power Drilling 

Machines, Punching Presses, and other i 

Labor Saving Tools. 

WILEY & RUSSELL MFG. CO., Greenfield, Mass. 

Send for New Catalogue, 



PELTON WATER WHEEL 




Gives thehighest efficiency 
of any wheel in the world. 
Simple and reliable, adapted 
to every variety of service, 
with head s of 20 feet and up- 
ward. Write for circulars. 
ThePeltonWHtpr Wheel ('o. 
121a Iklain St., Sao Frnncieco, Cal., 
or235B Ceotrnl Buiidiog, Libertt'and 
Weal StreetB, New Yr'^ 



SEWING MACHINE MOTOR FOU AMA- 
teurs.— By C. D. Parkhurst. Description of a v . ^ siiii- 
pie and effective motor, with laminated .umati. .. . •■ 
suffifjient power to actuate a sewing mac^iiM; ^Vi;'. j' 
engravings. Contained in SciE.\Tiri^ Aa . i.ua-^ 
SiH'PLKMKNT, No. 759. PHce lO cents, xo Ot' *; ;iW iit 
this office and from all newsdealers. 




ELECTRO MOTOR. SIMPLE. HOW TO 

make. ByG.M. Hopkins.— Description of a small ejectro 
motor deviped and constructed with a view to assisting 
amateurs to make a motor wnich might be driven witti 
advaniage by a current derived from a battery, and 
which would hiive suthclent power to operate a foot 
lathe or any machine requiringnot over one man power. 
with 11 figures Contained in t^C[H;NTiFir Ameiik an 
SrpPLKMKNT. No. 04 1. I'rice 10 cents. To be Iwid at 
this ulhce and from all newsdealers. 



CUMMERS DRYERPULVERIZEROLCINER. 

CLAY FROM BANK.DRIEDftSCTS. PER TON.ALSO VERY 

WET 8.PASTY MATERIALS.-PHOSPHATE ROCK, GYPSUM Xc. 

CALCINED BYNEWCHEAP PROCESS. PULVERIZER FOR 

FINEGRINDING OF PAINTS. PHO SPHA.T.E ROCK 

CEMENTS ic— LARGECAPACITY, VERY DURABLE. 

SEPARATOR-HANDLES TO 80MESH& FINER. I TO 2 

TONS PER HOUR WITH I - H . P. 



MANFC.FORUS.flCmSIVELV BY 



SOLD EXCLUSIVELY BY 



pBONTItRlRONWORKS.D-TROir.MiCH, F.D.CuMHERsSoN Detroit.Mich 



ANEW CATALOCUP 
VALUABLE PAPERS C 

Contained in Scikntipic American Supplement, sent 
free nf charge to any address. 

mUNN <& I'O.. 3(il llrond^vay. New York. 



CHUCKS. 



Catalogue No. 12, just issued 
with ovor 4C new illustrations 
^«-* ^ ^■«m»^- sent free. Address, 
The CuHhman Chuck Co., Hnrtt'orcl, Conn. 



8ATES.R0CK & ORE BREAKER 

Capacity np to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues, 

GATES IRON WORKS, 

>0 C Sn. C'liiitoii St., Chicago 

I3C C, Liberty Street, New York 
237 C, h ranklln St., Boston, Mase 




LIQUID FUELS FOR STEAM ENGINES. 

—The opinion of an expert as to the economic value ol 
naphtha as a substitute for coal in the production of 
heat and the generation of motive power. The recent 
experiments on the Long Island Railroad with naphtha 
fuel, and their results. Claims of the Inventor of the 
Holland hydrocarbon retort. The mod .is operandi of 
Che apparatus, and a criticism of tbe inventor's claims. 
Contained in Sciextific Amkricax Suim'Lemi^nt, No. 
238. Price 10 cents. To he had at this office and from 
all newsdealers. 



IUrgewaterzanks* 
pUNSl^SPECIALTY. ^\ 
SPECIFICATIONS FURNISHED -| 
fDR FDUNOMtONSSiTOWERS. 

N" 217 E .Main St. 



=rs-' LUMBER.: 
■"-.V/ALDWELL&C? 
Louisville Ky.] 



DEAF 



NESS & HEAD NDISES CURED 

l>y Peck's Invisible 'luUular tar Cut^hions. W'hispen 
heard. Successful when all remedies fail. ^i'^FDC'C 



only by F. Uiaoox, ttU B'way, N.Y. WrUe for book of prooCil 



© 1892 SCIENTIFIC AMERICAN, INC. 
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^tuntxixt %mmtm. 



[March 19, 1892. 



"^fffipertisemcnts. 



luside Page, each iuN(M-iiun - - 7f> ceiitH :l lino 

■Sack Paffe, each insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
■vords per line. This notice shows the width of the line, 
:,nd is set in agate tvpe. Engravings may head adver- 
lisoraents at the same rate per agate line, by measure- 
iiient. as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



T 



HE 



ONLY NAPHTHA LAUNCH!^ 

-( THE ONLY GENTLEMAN'S LAUNCH BUILT. ) 

^ Over 1 ,000 now in successful use. 

No Government Inspection. 

No Licensed Engineer. 
The Simplest, Safest and Best Pleasure Boat. 

Catalogue containing nam es of owners and " Blue 
Book" with hundreds of testimonial letters sent on 




STAR HACK SAWS. 

AJl who use Star Hacfe Saws in hand frames know 
their value. When run with power, that value is in- 
creased at least fivefold. Price of Power Machine, 
$'25. It cuts up to five inches. In many shops it saves 
its cost in 25 days. They are fast coming into use, and 
never fail to satisfy. 

MILLERS FALLS CO., 
93 READE STREET, NEW YORK, 



]>IORRI8 HEKillTS ON THE HARLEilI 

PACIFIC NAPHTHA LAUNCH CO., Tacoma, Washington, Agents forthe Pacific Coast 



application with five-cent stamp to defray postage. 

NEW YORK CITY. 




THE HENSHAIili-VAN ANTWERP 
BliArK BASS REEL. 

is the Black Bass Angler's favorite Casting Reel, and is 
used by many of the most expert handlers of Rod and 
Reel. 

Price, - -^ - - - - $15.0U. 

This Reel is fullydescribed in the "Chubb" Catalogue 
of Angling Goods for '92; also, all kinds of Angling Im- 
plements. 

Catalogue contains Lithographic Plates of Split Bamboo 
and Lancewood Rods, and over IM varieties of Artificial 
Flies in colors. 

Send 25c. for Catalogue. I'his may be deducted from 
first order foreoods amounting to One Dollar or more, 
by enclosing Coupon which accompanies Catalogue. 
Address 

T. H. GHUBB ROD CO., Post Muis, vt. 

^^^Pli'usi' niviitioti "Scientific American.^' 



B a CATALOCUJIi: FREE TU AXY ADDIIESS. ^ 

Models and ceaRo 



ii|jii.u«ai.j-»^m'«.iii'.fcw«iim!iag;j[ 



'a 




scopm^. 



,.'-±r ^t'MDE. PREPARED SFEClMtN = 
WE ARE MANUFACTURERS. 

MCINTOSH BATTERY &OPTICAL CO. 

Wfi/Tsropam ocutM. CHICAGO. 



O A lAfQ Wanted 50,OOOSaw7ers Q A Uf ^ 
^9 ** »w ^ and Lumbermen toOM »w ^^ 



send us their full address for a copy of Em- 
erson's 11^" Book of SAWS, new 1890 edi- 
tion. We are first to introduce Natural 




Improvement the order of the age." 



VANDUZEN'S^'^TPUMP the smith premier typewriter 



>UMPS ANY KIND OF LIQUID. 

^ Does not clog, freeze or get out of order. 

Jwaj'S ready. All brass. Every Pump 

Guaranteed. 10 sizes. Capacity 

100 CO 10,GOO gallons per 

Prices $7 and upwards. 

Per full information write to 

JheVANDUZEN&TIFTGO. 

(PUMP DEPARTMENT) 

CINCINNATI, O. 




SHltTBRftSS.BRASSV^lRt' "<; '^ ^-^^ .^»,\^K^<i< 



SMOKELESS GUNPOWDER.-AN IN- 

terestiiiK article by Hudson Maxim on the manufacture 
and use of smokeless piinpowder. nivinp a sketch of its 
history and the methods of producine it. Contuined in 
Scientific American Supplement, No. 8'-il. Price 
10 cents. To be had at this office and from all news- 
dealers. 



Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
j All type cleaned in 10 seconds without soilinjf the hands. 
! The Smith Premier Typewriter Co . Syracuse, N. Y,. U. S* A. 
I I^" Send for Catalogue. 



A GENTLEMAN'S LAUNCH. 



Send forCireuTar, 



Figures all Examples. Key 
operated. Rapid. Aoeiirate 
Relieves mental strain. 
T »£ TTMfg. Co. , 52-56 Illinois St. Chicago- 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $150 
4- " ' ' - - 250 

Other sizes at low prices. Before you buy tret our prices, 

B. W. PAYNE & SONS, 

Drawer 36. EMHIRA, N. Y. 




YOUK OWIV ENGIM^ER. 

Launches 19 to 60 feet In length, with automatic ma- 
chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

FADDI^K YOUR OWN CANOE. 

Canoes, Family Row and Sail Boats. Fishing and Hunt- 
ing Boats. Manufactured by 
THOMAS KANE & CO., Chicago, 111, 

I^T" Send for Catalogue, specifying line desired. 



GENERAL ELECTRIC CO. 



WGas for heating and tempering Sa^vs with \mm 
wonderful effect upon improving their qua- WW 
llty and toughness, enabling us to reduce " " 
S prices. Address EMERSON. SMITH O 
& CO. (Limited), Beaver Tails, Pa. O 



XT sziz:^ x>o'W7-z:xi7 

We can supply it with the 

Motor Of lliel9tliC6nlnry 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In worth, not size, infi raJmlifs." 

What othersthinkof me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

P. O. Boxl4S, i^terliiiK, III. 



WA'I'CHES.— All kinds key winders changed to stem 
winders. Address W. F. A. Woodcock, Winona, Minn. 




INCANDESCENT AND 

Stationary and Railway Motors.- 

DISTRICT 

GwiadlaD Edison Building, 77 Bay St., Toronto, Can. 

Central 173 & 175 Adams St., Chicago, 111. 

Eastern Edison Buildlnz, Broad St., New York. 

New England 25 Otis St., Boston, Mass. 

Mexican and South American Department 

European Office U 



ARC LIGHT PLANTS. 

-lamps.— Cables.— Safety DeTices. 

OFFICES. 

Pacific Coast ..Edison B'ldlng, 113 Bush St ., S. Pran., Cal. 
Pacific Northwest. . .Fleischner Building, Portland, Ore. 

Bocky Mountain Masonic Building, Denver, Colo. 

...... ....^...Edison Building, Broad Street. New York. 

Victoria Street, Westminster, London, S.W., England. 





, BOILS theWATER 

i; L, WM BARAQWANATH & SON 

'^ 4-6 W, DIVISION ST 

I-i-r-!-^ SEND FOR CATALOGUE. CHJCAGO. 



SCIENTIFIC AMERICAN SUPPLE- 

MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 



ARTESIAN 



Wells, on and Gras Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam DrilliuR 
Machines for 100 to 1,000 feet. 
Write us statingexactly whatis 
required and send for illustrat- 

, ed catalogue. Address 

PIERCE ARTESIAN & OIL WEI^L SUPPLY CO., 
80 Beaver Street, New York. 



95 MILK ST., BOSTON, MASS, 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174.465, and January 30th, 
1877. No. 1S6,787. 

The traneuiisBion of Speech by all known 
forme of Electric Speaking Telephones in- 
f riiigres the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 



"THE SINTZ" 

GAS AND GASOLINE ENGINES 

Stationary and Marine. 

Makes is o^n supply of pfas from 
gasoline, and at less expense than 
anyother engine. Xo huili-r. ctxiLtir 
timii'in irt/iiiri'il. Runs with either 
manufactured or natural gas. Spe- 
cially adapted for small boats and 
launches and electric light work. Cir- 
culars free. ||t^° Mention tUis tmper, 

CLARK SINTZ, MFR., 

Springffield, Ohio. 




YOU •HAVE SOMETHING 

to live /or if you have not seen ottr neiu 




CENTURY COLUMBIA, 

'With Pneumatic Tires. Light, Strong^ 
Zhtrabie^ and /ully guaranteed. 
POPE MFC. CO., 221 Colambai Ave., Boston. 

12 Wiirren St., N. Y. 291 Wabash Ave., Chicago. 

Factory, Hartford, Conn. 



KODAKS 

are always loaded ready for immediate use. They can 
be used for roll films or glass plates. The new 

Daylight * 
^ Kodak 

can be loaded in daylight. Registers exposures and 
locks automatically when a new film is turned into 
place. 

$852 to $2500 

THE EASTMAN COMPANY, 
Send for Circulars. Rochester, N. Y. 



THE ZELL 

, IMPROVED^^ 







ESSE)* & BURKE STREETS 



Baltimore.Md. 



STEAM PACKING 

Boiler Coverings^ Millboard, Roofing, 
Ituilding Felt, Ijiquid Paints, £tc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO.. 87 Maiden Lane. N.Y. 




imShimer Cutter Heads 

45.000 SOLD. 

To work Car Siding, Mooring Ceil- 
ing and Ship Iap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 

Snm'l J. §lhimrr & ^nns, 

Centre St., Milton. Pa. 
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Emery Wheels, 
Emery Whetstones. 
Grinding Machines, 
Knife Sharpeners, 
Knife Grinders. 



The Tanite Co., 

STROUDSBURG, PA. 
161 Washington St., NEW YORK 
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ESTAB1iI!!$HED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a. Year, Includinsr Postaffe. 
Weekly— 52 Numbers a Year. 



This widely circiilnteil and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a larpe number of 
oripinal engravinffs of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Tei'iiis of Hubscription.— One copy of the Scien- 
I'lii'ic' AMERICAN will be sent for one year—h'l numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three ilollni's by the 
publishers; six months, $1.50; three months, $1.00. 

C'liibs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 
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THE 

%i\tXk\\X\t %xsktx\tm fttpplement 



This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. Th£ 
SCIENTIFIC American Supplement ispublishedweek- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archseology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most \n\\mrtant Engineering Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.01 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN &; CO., 361 Broadway, New York, 

Publishers Scientific American. 



Iuitdin0 Edition. 



THE SCIENTIFIC AMERICAN ARCHITECTS' AXn 

BUILDERS' Edition is issued monthly. $2.50 a year. 
! Single copies, 2.') cents. Forty large quarto pages, eqi«l 
to about two hundred ordinary book pages; forming a 
large and splendid IVIagazine of Architecture, richly 
adorned with eh'tjant plates in to/ors, antl with other tine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied suhjects. 

A special feature is the presentation in each number 
6f a variety of the latest and best plans for jirivate resi- 
dences, city and country, including those ot very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, topetUer with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I^nrg:e8t Oii'culalioii o:' any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

lUUNN & CO., PitbliNlii-iH. 

361 Broadway, New York. 
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BARNES' 

New Friction Disic Drill. 

FOR LIGHT WORK. 

Has these Great Advantages.' 

The speed can be inatatitly chant;r(] from to 1600 
wilfaoutfitoppin^ or shifting belts, i'owerapplied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won. 
dt^rtul economy in time and f^reat Eaving in drill 
breakage. Send for catalotrne. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Rockford, HI, 
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Dividend Paying Investments. 



It will pay you if you have any money to invest either large 
or small sums, to send for pamphlet " Investment z's. Specu- 
lation." Free to any one mentioning this paper. 
— Taylor &, Rathvou, Denver, Boston or New York. 
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